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ERItAl^.  IN  VOLUME  II 
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Chapter  One 
INTRODUCTION 


1>  Coverage 

Studies  of  science  information  services  fall  into  three 


categories ; 


(1)  Bnpirical  studies  of  scientific  information  media, 
their  operation,  coverage,  cost,  etc* 

(2)  Logical  studies  of  classification,  search-and- 
retrieval  systems,  languages,  etc* 


(3)  Empirical  studies  of  scientific  conr  ni cation  in 
process*  When  approached  from  tht  point  of  \r±ev  of 
the  individual  scientist,  these  are  ctndios  of 
’’scientists’  communication  behavior*’^  ''’hen  approached 
from  the  point  of  view  of  any  comriunicatiun  .’lediun, 
they  are  ’’use  studies*”  When  frcm  the 

point  of  view  of  the  scientific  commun?- cation  system, 
they  are  studies  in  the  £lo\]  of  information  among 
scientists* 

\  This  review  is  concerned  with  studiec  ir4  the  ct^ter-.ory# 

2*  Nature  of  this  reviev? 

These  pages,  together  with  a  separatt^.ly  bound  volume  of  tables, 
a  synthesizing  review  of  completed  studies  of  the  behavior. 


habits,  usages,  experiences,  and  expressed  needs  of  i»eseavcn  scientists.  . 

' .  'L  '-f  '  * 

with  regard  to  the  obtaining  of  available  scientific  informatio^^  fjSS: 
interested  reader  is  urged  to  consult  the  companion  volume  of  tables  as  '  ^ 


well  as  this  text*  Each  provides  independent  infoi-r.ation,  os  %’ill  be 
explained  in  the  last  section  of  this  chapter  (p,7)l 


^  The  review  strives  to  display  in  systematic  form  the  diversity 
of  conceptual  approaches  that  have  been  used  in  studies  of  this  kind,  and 
the  very  large  variety  of  topics  that  can  be  probed*  The  emphasis  is  on 
showing  what  research  has  been  done  and  tJhat  research  can  be  done  in  this 
are  a  *  iUJ  of  what  research  (if  *kny)  should  be 


done 


properly  await  the  reactions  of  workers  in  several  fields. 


and  especially  of  representatives  of  the  potential  users  of  the  research. 

In  order  to  obtain  an  overview  of  the  knowledge  and  the  research 


methods  embodied  in  the  studies  surveyed,  it  was  decided  to  place  side-by- 
side  material  from  any  and  all  of  the  reviewed  studies  which  would  illum¬ 


inate  any  given  point#  For  this  purpose,  a  vopical  organisation  of  the 
content  of  all  the  studies  was  created,  and  data  from  any  of  the  studies 
which  were  relevant  to  any  particular  point  were  placed  in  juxtaposition, 
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after  having  been  recast  as  nearly  as  possible  in  comparable  form*  A 
glance  at  any  three  or  four  of  the  tables  submitted  in  a  companion  bind¬ 
ing  will  illustrate  the  results  of  this  effort*  The  elaborate  captions  and 
column  headings^  and  the  staggering  batteries  of  footnotes  appended  to 
most  tables  bear  witness  to  the  labor  that  was  required  to  locate  and 
recast  data  for  comparison#  They  will  also  convince  the  reader  how  far 
from  a  desirable  level  of  comparability  these  data  still  are,  in  spite 
of  the  effort  that  has  been  expended#  The  chief  obstacles  in  the  way  of 
satisfactory  comparability  will  be  enumerated  in  a  later  section# 

Although  a  number  of  interesting  convergences  can  be  observed 
in  the  tables— and  others  will  be  brought  out  in  Chapter  IV— in  spite  of 
these  obstacles,  the  factual  results  of  this  collation  of  data  can  hardly 
be  claimed  as  its  most  significant  contribution#  VJhat  is,  in  the  review¬ 
er's  opinion,  of  much  greater  value  is  the  systematic  laying-out  of  the 
different  kinds  of  findings  and  statements  to  which  studies  of  the  flow 
of  information  among  scientists  can  lead#  To  date  there  has  been  little 
awareness  of  the  wide  range  of  significantly  different  topics  and  rela¬ 
tionships  that  have  been  and  can  be  explored  in  studies  of  scientists' 
infomation-gathering  behavior  and  experiences.  A  serious  effort  has 
been  made  here  to  display  the  variety  of  such  statements  in  systematic 
form  in  the  text  and  the  tables.  As  a  result  a  number  of  possibly 
significant  formulations  of  research  questions  which  have  not  actually 
been  applied  become  apparent  as  gaps  in  the  paradigms#  Chapter  V  will 
summarize  some  hitherto  neglected  approaches# 

The  variety  of  which  the  previous  paragraph  speaks  is  not  a 
mere  variety  of  data-gathering  techniques#  In  fact,  examination  of  the 
material  will  show  that  a  classification  of  statements  by  topic,  and  evai 
one  by  conceptualization  of  units  and  categories,  cuts  across  any  classi¬ 
fication  by  data-gathering  techniques# 

3#  Obstacles  to  comparability 

The  obstacles  in  the  way  of  satisfactory  comparability  of  data 
from  the  several  studies  are  of  the  following  kinds  x 

a#  Diverse  and  ill-defixied  populatiuns.— The  populations  from 
which  samples  were  drawn  in  the  several  studies  are  extremely  heterogeneous 
in  many  respects— this  quite  aside  from  the  way  the  samples  were  drawn# 
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Dlfferent  studies  are  conoemad  with  individuals  viozicing  in  different 
oountriesi  different  disciplinesi  and  different  kinds  of  establishments! 
and  differing  widely  in  amount  of  scientific  training  and  involvement  in 
research  activities*  Some  studies  confine  themselves  to  basic  researchers; 
others  include  scientists  in  industrial  deyelopment  work|  engineers! 
more  or  less  ill^defined  ’’technicians"*  Vide  coverage  of  the  communica¬ 
tion  behavior  of  diverse  kinds  of  personnel  iS|  of  course!  very  desirable; 
but  the  diversity  of  populations  reduces  the  number  of  studies  that  can 
be  compared  in  a  meaningful  sense!  while  only  a  modest  number  of  studies 
have  been  completed  at  all*  Unfortunately!  of  the  data  are  reported 
separately  for  the  several  categories  of  people  included  in  a  study!  and 
all  too  often  the  kinds  of  people  Included  are  not  clearly  specified* 
b*  Diverse  units  of  observation  and  bases  of  congputation*— 
Studies  vary  greatly  in  the  units  of  observation  used*  Some  measure 
communication  behavior  in  time  units!  ^ome  refer  to  individual  communica¬ 
tion  acts!  and  many  report  what  is  ’Visually"  done!  oz*  simply  "what  is 
done’’,  with  no  further  specification*  In  addition,  data  on  any  specific 
activity  are  given  as  fractions  or  rates  of  variously  conceived  total 
activities*  These  matters  will  be  taken  up  in  detail  in  Chapter  II, 

pp*  12—22* 

c»  Diverse  classifications  of  communication  channels*— The 
different  media  and  channels  of  communication  are  not  classified  in 
identical  ways  in  the  several  studies*  However,  few  serious  difficulties 
are  e3q>erienced!  except  when  it  comes  to  relatively  refined  classifica¬ 
tions  of,  for  exartple,  journals,  into  sub-types* 

d*  Paucity  of  analysis  in  depth*— The  difficulties  enumerated 
above  have  the  most  serious  conseqiuenoes  in  the  case  of  simple  dencrjiptive 
statements!  since  here  different  populations,  measurements  and  categories 
will  almost  invariably  produce  different  results*  They  have  less  dele¬ 
terious  oonsequenoea  idien  inferences  are  made  on  the  basis  of  multiple 
converging  evidence  of  diverse  sorts,  suoh  as  are  summarised  in  Chapter  IV* 
Comparisons  are  also  frequently  possible  in  spite  of  the  disparities 
mentioned  idien  one  is  interested  in  certain  relationships— for  exasple, 
in  the  direotion  of  dlffersnoes  in  one  variable  idiioh  are  produced  by 
ohanges  in  a  second  variable*  The  direotion  of  au^  dlffersnoes  will  in 


many  clreumstancaB  be  invariant  to  the  ohoioe  of  units  of  measurement 
within  rather  wide  limits* 

Unfortunately,  however,  most  of  the  studies  under  review  are 
content  to  report  descriptive  distributions,  or  sijt^le  cross^tabulations, 
with  few  atterrqpts  at  interpretations  based  on  more  than  one  such  ''fact*'* 

It  is  precisely  here  that  the  consequences  of  differing  units  of  measure* 
ment,  different  indexes,  etc*^  are  most  keenly  felt* 
lit  Local  versus  general  usefulness  of  studies* 

The  usefulness  of  a  science-information  stu^  oust  be  evaluated 
in  rather  different  ways  when  one  thinks  of  its  application  to  a  circum¬ 
scribed  local  situation,  and  vhen  one  thinks  of  its  possible  application 
on  a  more  general  level.  Some  of  the  studies  reviewed  were  carried  out 
for  the  primary  purpose  of  guiding  the  activities  of  single  establishments, 
such  as  an  industrial  firm,  a  laborabory,  or  a  university.  For  the  pur¬ 
poses  of  action  on  the  local  level,  many  purely  descriptive  facts  will  be 
significant,  which  would  have  little  interest  for  action  on  a  more  general 
level.  For  example,  a  librarian  for  a  particular  establishment  may  want  to 
ki'iow  ?hat  Journals  are  subscribed  to  by  scientists  on  the  staff,  simply 
in  order  to  determine  what  additional  Journals  need  to  be  kept  by  the  li¬ 
braries.  Then  again,  a  particular  fact  may  have  one  kind  of  implication 
for  action  on  the  local  level,  but  quite  a  different  one  for  action  on  a 
more  general  level.  For  example,  the  knowledge  that  aciantlsts  at  a  given 
establishment  do  not  read  an  important  language  can  mean  only  one  kind  of 
action  on  the  local  level,  namely,  that  translations  should  be  furnished 
in  some  way.  But  for  long^ange  planning  on  the  general  level,  the  same 
knowledge  might  mean  either  that  translations  should  be  omde  available,  or 
that  scientists  and  science  students  should  be  trained  in  the  language. 

Finally,  this  knowledge  sMy  lead  to  effort  to  devise  entirely  new  ways  of 
furnishing  translations j  for  example,  fay  machines. 

On  the  other  hand,  the  findings  which  are  of  interest  for  general 
policyHsaking  may  have  littla  uaefulnesa  for  the  local  infomatlon  offloar* 
Thara  is  probably  not  muoh  he  oould  do  if  it  ahould  be  ahown  that  hia 
aoiantists  oftan  fail  in  thair  aearohea  for  oartain  details  about  equipment 
setup,  beoause  thair  deooriptiona  are  "buried^  as  inoldantal  resuuies  in 
mqpsrimsntal  reports.  On  the  gensrel  level,  however,  suoh  a  finding  might 
lead  to  tha  setting  up  of  new  indUnc  ostegories,  or  to  new  pataUostdens  devoted 
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specif ioaXly  to  such  matters  •  Then  againi  if  eas7  contact  among  certain 
scientists  from  different  institutes  should  prove  of  material  importanoe 
to  the  progress  of  their  ytork,  the  single  organisation  could  do  very 
little,  but  several  organif^tions  mig^t  decide  to  coordinate  their  eork 
schedules  so  as  to  make  visits  eaalor,  and  planners  mii^t  be  affected  in 
their  choice  of  sites  for  new  institutes. 

To  be  sure,  many  studies  are  carried  out  within  one  or  a  few 
establishments,  but  are  designed  to  serve  broader  interests^  end  even  those 
that  are  carried  out  primarily  for  guiding  local  policy  can  be  of  more 
far« reaching  significance  and  interest.  This  is,  however,  least  likely 


when  the  local  studies  are  limited  to  descriptive  statements,  as  opposed 
to  examinations  of  functional  inter->relatlonships  between  the  communica¬ 
tion  behavior  and  experiences  of  scientists  and  other  factors,  (cf.  the 
remarks  on  ^paucity  of  analysis  in  depth,*'  pp. 


5*  Techniques  of  data  gathering 


The  techniques  of  data  gathering  that  have  been  used  in  the 


studies  reviewed  are  listed  below: 


(1)  Library  withdremiCL  records,  with  or  without  special 
questionnaires  attached  to  each  document  issued. 

(2)  Records  of  inquiries  made  at  an  information  center. 

(3)  Observations  by  others,  or  self -observations ,  of  behavior 
dtiring  specified  time  intervals. 

ih)  Diaries. 

(5)  Self-administered  questionnaires . 

(6)  Personal  interviews. 


Reference-counting  would  constitute  a  seventh  data-gathering 
technique  in  this  series.  However,  studies  using  this  technique  have 
been  omitted  from  this  review  for  practical  reasons. 

It  is  sometimes  erroneously  believed  that  the  choice  of  a 
data-gathering  teohnique  is  the  principal  or  even  the  only  iiqportant  is¬ 
sue  of  research  methodology.  The  reviewer  regards  this  choice  as  seoondaxy 
in  iiqiortance  end  logic  to  more  fundesMntal  methodologioal  issues  which 
are  discussed  in  Chapter  11  (especially  pp.  12-22}*  OenersUy 
speaking,  there  is  no  one-to-one  relationship  between  data-gathering 
tedmiqpe  and  the  oonoeptealisation  of  units  of  sampling  and  observation, 
although  certain  bounda  to  the  lattar  are  set  by  the  choice  of  data-gatliering 


technimte. 
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At  •iv'  ratei  neither  deta«-gethiring  teohniqueii  nor  the  unite 
of  obeervation,  nor  any  other  methodological  natter  provide  the  chief 
principle  of  organisation  of  the  material  in  thie  review.  The  data  wUl^ 
rather 9  be  organised  by  the  subject  they  deal  with. 

6»  A  substantive  claeeification  of  the  findings  of  use  studies. 

In  order  to  achieve  the  announced  goal  of  Juxtaposing  findings 
from  all  studies  bearing  on  any  one  toplO)  the  findings  have  been  grouped 
into  the  following  six  categories  s 

a«  Exposure.  —  Tables  E-1  through  E-lU,  and  Section  A  of 
Chapter  II  concern  findings  based  on  descriptions  of  the  information-re- 
oeivlng  behavior  of  scientists  which  make  no  reference  to  the  purposesi 
effects,  functions,  or  value  of  thie  behavior.  Here  belong  data  on  the 
frequency  with  which  scientists  in  various  categories  attend  mee tings j  the 
number  of  different  Journals  they  read,  the  conversational  settings  in 
which  they  participate,  and  so  forth  —  in  other  words,  statements  about 
the  exposure  of  scientists  to  various  ooBnunlcation  chmnels. 

b.  Function.  —  Statemaita  which  differentiate  information- 
receiving  behavior  according  to  its  effects,  purposes,  or  functions  are 
sunnarised  in  Tables  F-l5  through  F-2U,  «id  are  discussed  in  Section  B 
of  Chapter  II.  Ebcanples  are  the  differentiation  of  abstracts  read  in 
the  course  of  a  search  and  for  ''keeping  upj"  or  of  articles  read  in  jr  se¬ 
paration  of  a  lecture  as  opposed  to  articles  read  in  preparation  of  an 
experiment. 

c.  Performance.  —  Statements  idiioh  cosqpare  the  yield  of  com¬ 
munication-receiving  acta  with  the  expectations  or  purposes  with  which  the 
acts  were  Initiated,  and  reports  on  failures  or  umrarranted  delays  in 
oomunication  are  sunnariaed  in  Tables  and  F-26  and  discussed  in 
Section  C  of  Chapter  ZI.  Answers  to  the  question  "Did  you  find  what  you 
were  looking  for  idien  you  picked  up  this  Journal?"  provide  an  example. 

d.  Evaluation.  Section  Chipter  HI  refers  briefly  to  the 
numerous  tabulations  of  scientists*  verbal  evaluations  of  various  media 
of  conmnioation  which  are  not  based  on  separate  evaluations  of  individual 
information-receiving  acta.  Actual  findings  based  on  suBh  evaluation  are 
not  reported  in  this  review,  except  where  there  are  special  reasons  for  It 
(cf.  Chapter  IF). 


CoBmmioatlon  a  kills  and  practices;  use  of  llbriy  senrloea#  — 

The  following  kinda  of  data  az )  enumerated  in  Section  B  of  Chapter  lilt 
with  no  attempt  to  report  actual  findings: 

(1)  Communication  skills  of  scientists  (for  example  their 
familiarity  with  languages )  • 

(2)  Connunlcation  praotipea  and  usages  o^er  than  exposure  to  channel 
(for  exan^lOt  the  keeping  of  private  card  indexes  to  the 
literature  read); 

(3)  Utilization  of  information  and  library  services  (for  exanplet 
the  delegation  of  literature  searches  to  librazy  staff;  place 
and  time  of  reading;  ownership  of  journals;  etc.)* 

f.  Inferences  f rom  tiple  data.  —  Chapter  IV  is  reseirved 

for  statements  based  on  imiltip3e  lata.  While  not  suitable  for  presentation 
in  the  review  tables  |  these  statijmen'^s  lar^^oly  constitute  the  "payoff”  of 
the  data  that  are  tabulated ,  and  recommended  to  the  reader's  special 
attention. 

7»  Organlaation  of  this  review 

a.  Tables  and  text.  —  Tables  and  text  here  complement  each 
other  in  a  special  way.  Each  provides  independent,  albeit  related,  infor¬ 
mation.  Actual  data  and  findings  from  the  studies  under  review  are  reported 
only  in  the  tables  (with  their  footnotes  to  "additional  data")j  they  are 
not  recapitulated  or  summarized  in  the  text.  The  only  exception  —  and 
it  la  an  important  one  —  la  the  material  of  Chapter  IV,  idiich  sussnarlzes 
findings  which  could  not  be  presented  in  any  sln^e  table  because  they 
are  based  on  joint  inferences  from  multiple  data. 

The  tables  are  grouped  into  three  sets  —  on  exposure,  functions, 
and  performance  (cf.  Items  a,  b,  and  c,  p.  6  above).  The  three  sec¬ 
tions  of  Chapter  1 1  parallel  these  three  seta  of  tables .  They  describe 
in  some  detail  how  the  tabular  material  la  organized,  and  provide  a  com- 
mentaiy  on  basic  methodological  issues.  The  kinds  of  data  obtained  and  the 
kinds  of  analyses  performed  are  described  and  classified;  the  diverse 
concepts  and  categories,  units  of  obseinration,  units  of  measurement,  com* 
putations  of  indices  and  bases  of  coii9)ariaon  are  enumerated  and  discussed. 

The  text  thus  ezqplains  the  necessarily  compact  references  to  these  same 
mattezw  in  the  legends  to  the  corresponding  tables,  iriiile  the  tabular 
material  illustrates  and  gives  more  concrete  meaning  to  the  statements  of 
the  text.  The  reader  is  theref^^re  urged  to  read  the  sections  of  Chapter  II 
and  the  oorrespomdlng  tahlet  together,  : . 

b,  Bequeaoe  of  Tahlee,  Takes  marked  by  the  prefixes  fp 
and  Pp  repor)  respectively,  data  on  exposure  to  oo—unloatioa  chemMls,  on 


funotiona  of  coinBunloation*-recelving  behavior i  and  on  the  parfomanoe  of 
the  oonminication  ayateo^aa  theae  terma  were  defined  above  (p.6).  Within 
each  of  theae  three  aeta,  tablea  are  further  grouped  according  to  achemea 
idiich  will  be  deaoribed  in  the  aectiona  on  expoauroj  function^  and  per¬ 
formance  in  Chapter  II.  For  example  ^  "exposure*'  tablea  are  grouped  ac¬ 
cording  to  the  categorization  of  communication  chamelas  data  on  exposure 
to  ail  communication  channels  combined  come  first,  followed  those  idiich 

a 

differentiate  between  oral  communication  and  reading  of  the  literature; 
next  come  data  on  exposure  to  specific  types  of  channels  (books  vs.  Journals 
vs.  unpublished  reports,  etc.},  and  only  then  data  idiich  differentiate 
sub-types  of  these  (e.g.,  journals  of  different  age  or  language).  Perhaps, 
at  this  point,  a  ^ance  at  the  table  of  contents  of  the  volume  of  tables 
will  clarify  these  principles  of  ordering. 

This  is  an  ordering  by  the  manner  in  which  information-receiving 
behavior  is  described;  i.e.,  by  idiat  are  usually  the  "dependent  variables." 
It  follows  that  "independent  variables"—  the  preataacid  determinants  of 
information-receiving  behavior  —  must  reappear  anew  in  each  of  these 
groups  of  tables.  Thus  there  are  data  on  the  total  amount  of  reading 
done  by  sclentista  of  different  rank  (Tablea  E-2  and  E-3)^data  on  the 
distribution  of  reading  over  different  types  of  literature  on  the  part  of 
scientists  of  different  rank  (Table  £-7)9  data  on  the  functions  served  by 
reading  done  by  sclentista  of  different  rank  (Table  F-17),  and  so  on. 

Within  each  grouping  by  "dependent  variable,"  data  for  "all 
cases"  included  in  ary  one  study  are  presented  first.  (This  is  what  survey 
analysts  call  "marginal  data.")  Only  then  are  "breakdowns"  presented  idiich 
give  data  separately  for  separate  categories  of  cases  —  for  example,  for 
scientists  working  on  different  types  of  assignments.  Because  of  the  dif¬ 
fering  populations  included  in  the  various  studies,  some  comparisons  be¬ 
tween  groups  might  also  be  made  by  comparing  the  data  on  "all  oases"  of 
several  studies;  unfortunately,  the  obstacles  to  comparability  which  were 
enumerated  earlier  (pp.  2-4)  place  the  value  of  most  such  comparisons  in 
doubt. 

o»  MateriiQ.  within  each  table.  —  Each  table  bringi  togsthsr 
data  from  many  studiaa,  baaring  on  some  ona  topic.  Data  relavant  to  the 
topic  whidi  could  not  ba  aojommodatad  in  the  bodbr  of  a  table  art  reported, 
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or  at  leaatf  cited,  in  footnotes  grouped  under  the  heading  "Additional 
data."  Althoui^  the  table  format  has  been  adapted  to  the  needs  of  each 
table,  most  tables  follow  fairly  closely  a  standard  format,  mhioh  is  well 
illustrated  in  Table  E-6*  Generally  speaking,  each  column  represents  a 
different  study;  however,  one  study  may  be  represented  by  a  set  of  columns, 
if  different  operations  (Columns  3  and  U)  or  different  phases  (Columns 
5  and  6}  have  yielded  separate  relevant  figures.  In  addition,  there  are 
several  columns  for  one  study  when  data  are  separately  reported  for  sub- 
categories  of  the  population  (e.g..  Table  £-7)  or  of  the  events  (e.g.,  F-l6}» 

Rows  generally  represent  "dependent  variables"  —  the  categories 
of  events  over  which  distributions  are  reported,  or  for  idiich  prevalence 
figures  and  indexes  are  given.  The  row^  therefore,  most  often  represent 
different  channels  of  communication  or  different  functions  and  purposes 
of  information-gathering  activl'^.  Since  a  single  set  of  row  headings 
is  used  for  data  from  several  studies,  row  headings  msy  not  coincide 
verbatim  with  those  in  the  original  documents  and  are  often  qualified  by 
footnotes  to  individual  cell  entries. 

Column  headings  (or  their  equivalents  in  tables  not  foUoving 
the  standard  format)  identify  the  study  and  page  from  idiich  the  data  are 
taken, ^  briefly  describe  the  population  included,  define  the  units  re¬ 
ported,  and  specify  the  observations  and  computations  underlying  the 
figures  as  much  as  space  permits.  These  important  methodological  speci¬ 
fications,  idilch  differ  widely  from  study  to  study,  are  frequently  elaborated 
in  footnotes  and  azw  discussed  in  Chapter  II  of  this  text.^ 


^Study  nuaters  refer  to  the  bibliography  at  the  end  of  this 

volume. 

2 

Some  studies  clearly  specify  the  underlying  operations  idierever 
figures  are  reported,  but  in  other  instances  it  was  necessaxy  to  assesdble 
the  specifications  trcm  indications  more  or  less  concealed  in  various 
parts  of  a  report.  Reliance  was  placed  on  full  reports  rather  than  published 
excerpts,  and  on  verbatim  texts  of  reseaareh  instruments  (diarists^  or 
observers'  instruotlons  and  forms,  questionnaires,  etc.)  wherever  these 
were  available. 

Equivalent  categories  and  data  reported  under  different  labels 
in  the  various  studies  were  diligently  searched  for.  Recasting  the  data 
into  more  nearly  comparable  form  involved  the  following!  detemiaiiig  equi¬ 
valencies  between  differently  named  categories,  and  recordiiig  the  neees- 
sary  deviations  and  qualifieationsi  pooling  of  oategoriesi  oomputing  or 
recomputing  percentages  from  frequencies,  aometimea  after  ellminati^  ir¬ 
relevant  categories  from  or  addlzig  omitted  oategories  to  base  figuresi 
rotating  peroentaged  cross-classifications  90  degrees  |  reducing  ratM  to 
common  denominatorsi  computing  weighted  averagesi  and  other  operations. 

Iherever  it  is  felt  that  oorrespondenoes  between  the  original 
data  and  the  data  tabulated  in  this  review  are  not  self-evident,  foot¬ 
notes  are  impended  which  identify  the  oategories  included,  or  state  ^e 
operations  p^oxmed  by  the  reviewers. 
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The  Interested  reader  is  invited  at  this  point  to  Inspect  the 
remarks  on  "Notations  and  Symbols^"  p»  11  of  the  volume  of  tables* 

d»  Sequence  of  chapters*  This  Introduction  constitutes  Chapter 
One  and  Is.'  followed  by  a  chapter  devoted  to  a  discussion  of  the  tabulated 
findings  on  exposure^  function^  and  performance  (cf  •  p«  6  above)*  Chapter 
III  briefly  enumerates  the  kinds  of  data  ^^hich  will  not  otherwise  be 
reviewed  here  at  all:  evaluations {  communication  skills  and  practices; 
and  use  of  library  services  (cf.  Items  d  and  e,  pp»  6-7 )•  Chapter  IV  is 
devoted  to  hlsjher-order  inferences »  that  is  to  say*  to  conclusions  based 
on  the  simultaneous  consideration  of  multiple  kinds  of  data*  Chapter  V  reca¬ 
pitulates  certain  topics*  questions*  and  approaches  which  have  been 
suited  or  not  covered  at  all  In  the  existing  studies* 


A  bibliography  of  the  reviewed  studies  concludes  this 


volune 


Chapter  Tno 

CATEC30RIES  ANC  METHODOlJOGy  OF  TIE  TABUUTED  FINDPIGS 

This  chapter  la  a  methodologioal  commentary  on  the  mater iala 
reported  In  the  companion  volume  of  tables;  it  la  not  a  rephrasing  or 
summary  of  the  actual  data,  nor  a  selection  or  any  other  substitute  for 
the  tabulated  findings*  The  term  "methodological,"  however,  is  to  be 
broadly  Interpreted:  we  will  discuss  here  the  different  wiqts  in  idiich 
the  studies  under  review  delineated  areas  of  inquiry,  conceptualiaed 
units  of  observation,  categorised  events,  computed  comparative  indexes, 
and  so  forth*  Basic  matters  will  be  discussed  in  the  first  section 
below  —  that  on  exposure;  necessary  elaborations  will  be  added. in  the 
sections  on  function  and  performance*^ 

A*  Exposure  (See  Tables  E^l  to  E»lU) 

1*  Two  ways  of  classifying  exposure  statements 

Exposure  data  are  those  which  describe  the  attending  by 
scientists  to  channels  of  scientific  communication  without  distinction 
as  to  the  purpose  of  the  attending,  its  consequences,  its  utility,  or 
the  message  transmitted*  Here  belong  all  accounts  of  the  range,  extent, 
frequency,  duration,  periodicity,  etc*  of  scientists'  exposure  to  chan¬ 
nels  of  scientific  communication  idiich  are  not  differentiated  as  to  the 
purposes,  effects,  or  utility  of  any  communication  that  is  transacted* 
("Channel"  is  to  be  broadly  interpreted:  a  channel  may  be  written  or 
oral,  formal  or  informal;  a  channel  may  (e*g«)  be  a  form  of  literature, 
a  lecture,  an  occasion  for  a  conversation  with  a  colleague*} 

Explicitly  or  implicitly,  the  basic  unit  of  all  such  data  is 
some  amount  of  information-receiving  behavior  on  the  part  of  a  scientist 
vis-a^is  a  channel  of  conounioation*  Hence,  one  way  of  ordering  ex¬ 
posure  statements  is  according  to  the  manner  in  which  channels  are  cate¬ 
gorised:  e*g*,  is  all  literature  considered  as  one,  are  Journals  dia- 
tinguished  from  books  or  are  Joumalc  from  diffeiwnt  disciplines 
treated  separately?  This  is  the  chief  pidnolple  aocoyd^  UhlTh 

^The  division  of  findings  about  scientists*  information-re¬ 
ceiving  behavior  into  those  oonoeming  ea^sure,  function*  end  perfor- 
menoe  was  introduced  in  Section  6  of  Chapter  I  (pp*  6  )• 


Tables  £-1  to  £-14  are  osrdered,  and  it  will  be  discussed  in  detail  in 
Section  ii  (pp.  23-24)  •  For  an  understanding  of  the  data  of  any  one  of 
these  tables,  however,  it  is  first  necessary  to^disousa  a  second  key 
dimension  along  which  exposure  statements  can  be  classified,  axxl  that 
is  the  manner  in  which  amounts  of  information-receiving  behavior  are 
delineated. 

2.  The  delineation  of  tut^its  of  infoxMnation-receiving  behavior 

What  constitutes  an  appropriate  unit  of  any  form  of  informa¬ 
tion-receiving  behavior,  that  can  be  sampled,  observed,  recorded,  de¬ 
scribed,  counted,  and  aggregated  for  comparison  with  other  forms  of 
information-receiving  behavior?  This  crucial  decision  determines  largely 
what  form  the  analysis  of  the  data  can  take;  it  is  a  more  fundamental 
decision  than  the  choice  between  direct  observation,  diaries,  question¬ 
naires,  and  other  data-gathering  techniques.  It  seems  especially  impor¬ 
tant  to  clarify  this  sensitive  issue,  because  researchers  as  well  as 
critics  of  communication  research  seem  to  have  assumed  a  one-to-one 
relationship  between  data-gathering  techniques  and  units  of  recording — 
if,  indeed,  they  exhibit  any  awareness  of  the  multiplicity  of  possible 
ways  of  delineating  units  of  recording.^  In  principle,  it  would  seem 
that  the  following  four  possibilities  exist: 

(a)  Exftosure  vs.  non-exposure.  (Has  the  scientist  read  a 
given  Journal  at  all?) 

(b)  Number  of  acts.  (How  often  has  he  read  it?) 

(c)  Time  consumed.  (How  many  minutes  has  he  devoted  to  it?) 

(d)  Uessages  received.  (How  many  facts  has  he  learned 
from  it?) 

a^  Exposure  vs.  non-exposure.— In  this  seemingly  simplest  of 
strategies  the  issue  of  delineating  units  ip  pears  to  have  been  by-passed 
by  limiting  data  to  statements  that  a  scientist  either  does  or  does  not 
use  a  given  type  of  channel.  Thus,  for  example,  we  are  informed  that 
99%  of  the  scientists  in  a  certain  use  Jouxvials  of  primaxy  publi¬ 

cation,  idille  only  61$  use  ux^blished  reports  (Table  fi-5.  Column  !)• 

^e  use  the  tern  "unit  of  recording”  rather  than  the  more  fami¬ 
liar  ”unit  of  observation,”  in  order  to  incite  data  based  on  scientists' 
own  accounts  as  well  as  those  collected  by  direct  observation. 
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Thera  is  some  ambiguity  in  the  unqualified  statement »  in  the 
present  tense,  that  a  person  ’'uses'*  a  medium  of  ooimmmication  or  "reads" 
a  type  of  book.  It  is  not  clear,  e.g.,  ivhether  persons  who  have  read 
one  unpublished  report  are  included  among  the  "users"  of  such  reports, 
or  tdtether  a  person  who  attended  annual  meetings  for  many  years,  but  did 
not  get  around  to  any  meetings  in  the  last  two  years  is  included  among 
those  who  "attend  any  technical  or  scientific  meetings."  This  ambiguity 
can  be  eliminated  by  cl.n?8ifying  persons  not  by  whether  they  "do"  a  cer¬ 
tain*  thing,  but  rather  by  whether  they  "have  done"  it;  for  example,  by 
whether  they  have  ever  obtained  information  from  Journals,  from  books, 
etc.  (Table  £-5,  Column  2).^  If  this  unqualified  way  of  asking  the 
question  is  taken  at  face  value,  it  places  into  the  positive  category 
any  person  who  has  had  the  relevant  experience  at  least  once  in  his  en¬ 
tire  lifetime.  It  will,  therefore,  give  useful  results  only  when  applied 
to  reasonably  rare  events.  Ordinarily  the  specification  of  a  time  inter¬ 
val  is  indicated,  so  that  persons  become  classified  by  whether  or  not 
they  have,  for  example,  made  use  of  abstracts  during  the  past  year  (Table 
£-5,  Column  U),  or  have  read  literature  in  a  foreign  language  during  the 
past  two  months  or  six  months  (Table  E-8,  Study  105  and  fn.  A).  It  is 
usually  advantageous  to  choose  a  time  interval  that  is  appropriately  re¬ 
lated  to  the  probable  periodicity  of  the  event  in  question;  for  example, 
to  ascertain  idiether  a  scientist  has  attended  any  ^society  meetings  during 
a  12 -month  period,  and  vdiether  he  has  spoken  to  a  scientist  in  another 
discipline  during  a  given  week.^  This  is  the  intention  of  adding  the 
word  "regularly"  to  the  definition  of  the  categorlea;  as,  for  example, 
when  Journals  are  z*ecorded  idilch  scimitiets  read  regularly  —  that  is, 
in  the  words  of  instructions  given  in  at  least  one  study,  those  of  which 
they  see  nearly  every  issue  (Table  £-5,  Column  5  and,  in  part.  Column  3). 

^en  data  are  obtained  on  "regular  exposure"  to  a  set  of  in¬ 
dividually  named  channels  (for  example,  individual  Journals),  one  obtains, 
thereby,  a  maasure  of  the  range  or  diversity  of  channels  to  which  a 

^Ths  qualifjring  phrase  "useful"  in  the  caption  to  this  column 
will  be  discussed  in  Section  3,  pp.  22-23 

^Compare  in  this  connection  certain  difficulties  of  interpre¬ 
tation  mentioned  in  Table  1-40|  fn*  a. 


aolentist  is  exposed.  At  least  this  is  so  if  the  set  of  individual  ohan- 
nels  (e.g«|  Journals )j  is^  with  some  degree  of  tolerance |  exhaustive  of 
those  vdiich  are  relevant*  Most  of  the  reports  on  "number  of  different 
Journals  read"  (Table  E-13}  are  of  this  order.  Wheni  in  addition,  the 
actual  periodicity  of  each  channel  is  known,  such  data  can  be  converted 
into  statements  about  the  frequency  per  time  Interval  with  which  certain 
types  of  channels  are  attended,  and  thus  shade  over  into  the  kinds  of 
data  next  to  be  discussed. 

b  Number  of  act8.«^The  carving  up  of  a  scientist's  informa¬ 
tion-receiving  behavior  into  "acts"  has  many  advantages.  (Usually  an 
"act"  means  the  reading  of  a  single  article,  book,  or  other  identifiable 
"piece"  of  literature.  More  of  this  anon.)  The  acts  performed  during  a 
specified  time  interval  can  be  counted,  and  their  number  can  be  compared 
for  scientists  differing  in  personal  characteristics,  nork  assignments, 
or  institutions  (Table  £-3).  The  channels  Involved  in  each  act  can  be 
specified,  and  the  prevalence  of  the  use  of  each  can  be  expressed  as  a 
rate  per  time  interval  (Table  E-6,  Column  1),  or  as  a  proportion  of  all 
information- receiving  acts  (Table  £-6,  Columns  2,  5  and  6).^  The  acts 
can  further  be  described  as  to  the  "sources  calling  the  items  to  the 
scientists*  attention"  —i.e.,  in  terms  of  previous  conanunication  acts 
Tdiich  led  to  the  initiation  of  the  act  described  (Table  F-20,  Columns  1-U 
and  6).  They  can  also  be  described  as  to  the  purpose  for  which  they  were 
undertaken  (Table  F-15,  Columns  2-6),  their  informational  yield  as  com¬ 
pared  to  this  purpose  (Table  P-2^,  in  part),  and— with  restrictions  to  be 
noted— as  to  the  use  which  was  made  of  the  Information  they  yielded  (Table 
F-15,  Column  1).  Acts  classified  in  these  and  still  other  ways  can  be 
counted  and  their  prevalence  compared  in  manifold  ways. 

Acts  have  been  used  as  the  units  of  recording  in  dll  the  diary 

studies  done  to  date.  In  addition,  acts  are  ^e  units  of  recording  of 

studies  baaed  on  libraxy  withdrawal  records  j  each  withdrawil  represents  an 

act  of  reading  the  item  withdrawn  (Table  £-8,  Studies  125  and  123|  Table 

2 

£-9,  Columns  1,  2  and  5)*  Acts  also  appear  as  the  unite  in  m  accounting 

^liore  precisely,  of  ill  information-reoeiving  acta  through  tfaoae 
channels  on  idiioh  data  are  gatheredi  most  atadiee  are  limited  to  receiving 
information  throu^  the  written  wor^  and  many  fturther  reatrlot  their  data 
to  a  limited  liat  of  written  channels.  Certain  of  the  omissions  are  eyeho- 
liaed  by  XXX,  as  axnlainad  on  p.  ii  of  the  tdble  volusM*  See  sleo  Section 
3#  pp.  23  below.) 

^Infoxmatlmi-gathering  acts  also  are  the  unite  idian  iaquiriee 
xwoeived  at  an  infonaatlon  oenter  era  mfialyead*  Saa  fku  1|  p*  30 
and  Table  F»23^  data  trm  Studsr  103*  the  latter  also  ^olfiaat  sub^oat- 
aeries  of  the  operations  in  which  the  infozMtion  wee  to  be  uaedf 

(See  fh  2,  pa{;e.) 
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hy  8oi«nti0t8  of  thtir  activities  during  the  iSHtiinute  period  ionediately 
preceding  their  confrontation  by  ^n  investigator,  eho  appeared  at  randomly 
selected  momenta  (Table  £<-l|  Column  3)*  Finally  acts  constitute  the  unit 
of  recording  in  a  few  of  the  data  gathered  by  interview.  For  exaiq^le, 
information  is  given  on  the  comBunioation  channels  involved  in  each  in¬ 
terviewed  scientist's  most  recent  literature  search  (Table  £-22,  Column 
12),  or  on  the  locus  of  publication  of  the  most  recent  article  read  by 
each  respondent  (Table  £-6,  Columns  3  and  There  seems  to  be  considerable 

room  for  expansion  in  the  use  of  acta  as  recording  units  in  interview  stu¬ 
dies. 

The  use  of  information-receiving  acts  as  units  of  recording  in¬ 
volves  two  interesting  and  interrelated  difficulties.  One  of  these  is  the 
apparent  necessity  of  devising  separate  rules  for  delineating  "acta"  of 
exposure  to  the  several  types  of  channels,  if  not  for  different  approaches 
to  the  same  channel.  It  is  not  self-evident  vdiere  an  "act”  begins  and 
ends.  Some  instructions  call  on  diarists  to  make  an  entry  "each  time” 
literature  is  used.  Other  instructions  make  an  ”act”  tantaiix>\mt  to  the 
reading  of  some  single,  recognizable  item  of  literature.  The  de8i0i  of 
blank  diary  forma  often  carries  implications  in  addition  to  the  explicit 
instructions.  Generally,  an  article,  even  if  read  partly  before  and 
partly  after  some  interruption,  would  be  entered  in  the  diary  only  once; 
three  articles,  even  if  read  in  immediate  succession,  would  constitute 
three  entries.  On  the  other  hand,  a  book  read  in  portions  on  five  dif¬ 
ferent  days  might  be  entered  five  times;  instructions  are  often  not  too 
clear  on  this  point.  Searching  the  index  to  Chemical  Abstracts  for 
entries  under  several  headings  is  probably  entered  as  a  sin^e  act  (if 
at  all);  whether  the  reading  of  eight  abstracts  located  in  the  process 
constitutes  one  act  or  eight  is  not  always  clear.  Moreover,  it  is  pro¬ 
bable  that  much  reading  activity  —  especially  the  quickly  aoconq)iiBnea 
scanning  or  reading  through  numerous  brief  and  Individually  "trivial” 
items,  such  as  the  advertisements,  notices,  or  book  reviews  in  a  journal, 
manufacturers*  pamphlets,  and  the  like  —  is  not  recorded  at  all* 

The  areviewer  believes  that  all  such  ambiguities  can  be  overoome 

(Continued  from  preceding  page*) 

extensiveness  of  the  answer  aujq^ed;  diannels  used  in  reply;  age  of 
literature  used;  number  of  tines  any  given  joumal  was  used;  etc* 

Studies  based  on  withdrawal  and  inquiry  records  are,  of  course, 
limited  to  acts  utilising  the  particular  library  or  information  center* 

This  sllminates  a  large  amount  of  literature  uae  whloh  la  probably  quite 
different  from  that  reooz*ded,  aa  well  as  virtually  all  use  of  non-liter- 
ary  channala* 

^ha  reatriotiona  to  "artiolee  of  direot  use  of  s>)eoisl  interest" 
will  be  dieouseed  in  Section  3>  pp«  22-23. 


by  appropriate  definitions  anr^  instructions;  in  fact  many  of  them  are 
dealt  with  by  special  provisions  in  one  study  or  another.  The  diffi¬ 
culty  is  not  that  ambiguities  and  omissions  cannot  be  prevented,  but 
that  their  prevention  requires  separate  definitions,  instructions ,  and 
provisions  for  various  forss  of  exposure  to  information.  Only  one  diaxy 
study  has  attempted  to  include  communication  through  word  of  mouth— both 
of  a  formal  nature  (lectures  and  conferences)  and  of  the  informal 
variety  (oral  personal  communication).  Diarists  experienced  so  much  dif¬ 
ficulty  findings  logical  basis  on  which  to  decide  what  to  record”  as  a 
unit  of  information  received  by  the  spoken  word,  or  even  by  written  pri¬ 
vate  communication,  that  oral  and  personal  communication  was  finally 
omitted  from  the  tabulations  published  {10$,  pp.  157  and  169).  Here 
again,  it  is  the  reviewer’s  opinion  that  this  difficulty  can  be  over¬ 
come  by  means  of  appropriately  devised  definitions  and  instructions. 
However,  separate  provisions  for  recording  various  forms  of  information 
exposure  not  only  add  to  the  labor  of  both  the  investigators  and  their 
human  subjects.  They  also  discourage  the  recording  of  events  idiich  do 
not  seem  to  fit  perfectly  any  of  the  forms  provided,  and  they  make  com¬ 
parisons  between  the  several  forms  of  information  exposure  more  difficult. 

This  is  related  to  a  second  difficulty  inherent  in  the  use  of 
information-receiving  acts  as  units  of  recording.  Equal  weight  is  ac¬ 
corded  to  acts  Tdiich  would,  intuitively,  seem  to  be  of  very  different 
magnitude.  This  remains  true  even  if  lOLl  ambiguities  of  definitions  are 
eliminated.  If  reading  a  book  (on  a  single  day)  counts  as  one,  so  does 
rending  an  article— Aether  long  or  short— or,  for  that  nai'er,  tne 
reading  of  a  portion  of  an  article.  Equal  numbers  of  reading  acts  thus 
do  not  necessarily  mean  the  same  amount  of  reading,  arid  it  is  difficult 
to  interpret  the  meaning  of  any  8ingp.e  figure  given  for  tlis  rate  of 
reading  of  a  set  of  scientists  in  these  terms.  But  this  difficulty  is 
xx>t  as  serious  in  its  consecpences  as  it  mic^t  8eem»  For  one  le  seldom 
interested  in  single  descriptive  rates  for  their  own  eake^  or  in  the 
amount  of  reading  done  in  some  ’’true”  sense.  Generally  speaking,  data 
become  \.ieful  when  they  enter  into  oonparlsons  and  into  the  examination 
of  relatlonshipe.  And  it  would  still  stem  mssningfol  to  stats,  for 
exsBqple,  that  pure  researchers  in  the  atonio  energy  field  devote  a  much 
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larger  portion  of  their  reading  acts  to  joumale  and  a  naoh  anaUer  por¬ 
tion  to  unpublished  reports  than  their  applied  colleanues  do  (Table  £-7, 
Columns  3  and  U);  or  that  journal  articles  are  more  often  read  for  general 
interesti  idiile  books  are  more  likely  to  be  consulted  for  specific  uses 
(Table  F-l6,  Columns  1  and  h  and  7)* 

On  the  other  hand^  the  chcioft  of 'lnformatlon««*eoeiving  acts  aO 
units  of  recording  has  certain  distinct  advantages  over  the  choice  of 
other  possible  units  (such  as^  for  example,  standard  time  intervals, 
number  of  words,  column-inches,  or  the  like).  These  advantages  all  stem 
from  the  fact  that  acts  are  ^'meaningful*'  units  of  behavior.  This  term, 
nhich  may  ^pear  dangerously  metaphysical  to  some  readers  of  this  review, 
actually  denotes  a  set  of  concretely  observable  phenomena.  (1)  Informa¬ 
tion-receiving  is  remembered  more  readily  (if  at  all)  in  terms  of  articles, 
books,  lunch  meetings,  or  searches -through-the-card  index,  than  in  terms 
of  smaller  segments  such  as  minutes,  sentences,  word  counts,  or  the  like. 
This  fact  in  itself  is  relevant  only  when  data  are  to  be  gathered,  at 
least  in  part,  from  retrospective  accounts  by  scientists;  but  it  is  re¬ 
lated  to  the  following  facts  itilch  are  relevant  regardless  of  the  tech¬ 
nique  of  data  gathering.  (2)  Subjectively  defined  purposes  and  motives 
for  exposing  oneself  to  a  communication  channel,  but  also  objective  sti¬ 
muli  for  such  exposure,  can  be  directly  associated  with  acts  of  informa¬ 
tion-receiving,  while  they  can  be  applied  to  smaller  units  only  deriva¬ 
tively,  if  at  all.  Thus  it  is,  generally  speaking,  m  article  rather 
than  a  sentence  or  page  that  was  cdiled  to  a  scientist's  attention  by 
some  given  source;  and  a  lunch  meeting  rather  than  my  teii9x>rally  de¬ 
fined  fragment  of  it  that  he  attended  for  any  given  conscious  purpose. 

(3)  Consequences,  in  terns  of  later  scientific  activity  or  further  com¬ 
munication  behavior,  can  generally  be  associated  with  information-receiving 
acts  in  cases  where  they  cannot  be  related  to  an  "arbitrarily**  defined 
portion  of  an  act.  Thus,  for  axaBg>le,  a  scientist  may  become  interested 
in  the  sork  of  a  man,  or  gain  a  new  understanding  of  a  thaoxy  throu^ 
an  articla  he  reads,  but  whether  this  reault  la  attributable  to  thie 
or  that  paragraph  of  the  article  mty  ba  impoaaibla  to  state.  A  aearoh 
through  s  card  catalog  may  result  in  familiarity  with  work  hitharto 
unknown  to  tha  scientist,  while  the  glance  at  any  particular  card  may 
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oontrlbuta  nothing  also  than  the  conviction  that  he  muat  pass  on  t6  the 
next  card*  And  for  some  research  purposes j  It  is  even  neceseaary  to  con¬ 
sider  chains  of  acts  as  units*  (See  Part  B,  pp*  36-37)* 

It  may^  in  fact,  be  argued  that  the  above  are  not  statements 
of  fact  but  of  definition;  that  is,  an  ” information-receiving  acV 
should^  perhaps 9  be  defined  as  a  unit  of  information-receiving  behavior 
80  delineated  that  certain  classes  of  causes  and  consequences  can  be 
predicated  of  it*  It  is  in  this  sense ,  and  in  this  sense  only^  that 
other  ways  of  delineating  units  may  be  termed  "arbitrary*”  We  will  have 
occasion  to  refer  to  this  argument  again  when  discussing  purposes ^  con¬ 
sequences,  and  functions  of  information-receiving  in  the  next  part 
of  this  chapter. 

The  duration  of  information-receiving  acts  can  be  recorded 
along  with  other  attributes  (Table  E-h)  •  If  acts  were  weighted  by  their 
duration  before  being  tabulated >  many  of  the  difficulties  enumerated 
above  would,  it  seems,  be  removed,  and  many  —  thou^  not  all—  of  the 
advantages  of  acts  and  of  time  intervals  (see  below)  as  units  of  re¬ 
cording  could  be  combined.  To  date,  it  seems,  only  one  investigator  had 
diarists  record  the  duration  of  the  acta  entered  in  the  diaries.  (Table 
E-2,  Columns  2  and  3;  Table  E-3).  The  accuracy  of  these  statements  is 
not  known.  It  is  quite  possible  that  accuracy  adequate  for  the  weighting 
procedure  alluded  to  can  be  achieved  in  diaries;  besides,  diaries  are, 
as  was  seen,  not  the  only  technique  which  can  accumulate  data  on  infor¬ 
mation-gathering  acts,  and  it  may  well  be  possible  to  devise  new  combi¬ 
nations  of  data- gathering  techniques  which  would  allow  a  more  objective 
measurement  of  the  durations  of  acts,  while  statements  as  to  their  antece¬ 
dents,  yield,  and/or  consequences  irould  be  obtained  from  the  scientists. 

c.  Time  consumed.  —  When  intervals  of  time  —  for  example, 
’Random  chemist-ooments"  —  are  made  the  units  of  observation,  most  of  the 
advantages  accrue  which  were  mentioned  in  the  opening  paragraph  on  actst 
the  time  devoted  to  information-receiving  can  be  measured  and  expressed 
as  minutes-per-week  or  as  a  proportion  of  total  time  in  professional  acti¬ 
vity  (Table  E-1,  Columns  1  and  2);  time  devoted  to  any  oategoxy  of  chan¬ 
nels  can  be  similarly  expressed  as  a  rate  or  as  a  proportion  of  all  in¬ 
formation-receiving  behavior  (Table  E-2;  Table  E-6,  Cols*  7  and  8)*  Ifamy 
other  descriptors  of  ths  informstion-reosiving  bshsvior  can  be  applied, 
and  mill  yield  rates  and  distribution  figures  (Data  from  Study  101 
in  Tables  £-11,  £-12,  and  £-13)*  Any  aucdi  figures  oan 
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be  compared  for  acientists  in  different  categorie8>  rolesj  phases  of 
research^  or  institutions  (Table  E-2). 

In  addition^  time  units  have  distinct  advantages  of  thair  ovrn. 

They  are  probably  the  only  units  of  recording  which  are  devoid  of  ambiguities 
and  which  can  be  uniformly  applied  to  communication-receiving  through  any  and 
all  channels  vdthout  new  definitions  for  each  type.  The  advantages  udiich 
accrue  from  this  fact  are  the  counterparts  of  the  difficulties  ascribed  to 
acts  as  units  above* 

Since  communication  activity  of  all  types  can  be  measured  in  the 
identical  time  units,  none  need  be  omitted  from  recording— especially  since 
it  is  possible  to  call  for  a  conplete  record  of  activity  during  specified 
time  intervals.  The  meaning  of  aggregated  figures,  even  i«*ien  they  encompass 
many  different  kinds  of  activity,  is  unambiguous,  and  comparisons  between 
the  time  spent  on  diverse  channels  of  communication  are  easily  interpreted* 
iioreover,  since  activities  other  than  information-receiving  coi  be  measured 
in  the  same  time  units,  manifold  examinations  of  the  relationship  of 
information-receiving  to  other  activity  become  possible.  (See  references  to 
Study  101,  pp.li?  Old  50  below. 

This  unit  of  recording,  however,  also  has  certain  drawbacks.  The 
precision  on  which  its  value  depends  cannot  be  expected  in  most  retrospective 
accounts,  even  if  recorded  fairly  shortly  after  the  actual  event |  really 
precise  time  measurement  and  time  sampling  can,  no  doubts  only  be  obtained 
at  the  time  that  a  communication  takes  place,  preferably  by  cbeervations* 

(See  data  from  Study  101  in  Tables  E-1,  E-2,  E-6,  E-11,  E-12,  E-13# )  One 
study  had  diarists  record  the  number  of  minutes  expended  on  the  acts 
recorded  in  the  diary.  It  is  not  known  how  precise  these  records  are* 

Even  interview  and  questionnaire  studies  have  secured  eetimatee  from  respond¬ 
ents  of  time  spent  on  various  activities  (Table  £-2,  Columns  U-7)*  There 
is  good  reason  to  doubt  ths  accuracy  of  these  estimates,  although  gross 
differences  in  estimates  probably  represent  actual  differences  in  the 
indicated  directions* (Table  E-2  illustrates  data  of  all  three  kinds*)  Even 
if  acc  irate,  ascertaining  the  duration  of  sampled  acts  la  not,  however,  the 
ftuie  thing  as  sampling  time  intervals.  It  can  provide  only  some  of  ths  sane 
advantages* 

A  second  and  more  fundamental  drawbaok  of  time  intervale  as  ths 
units  of  recording  of  ecientlsti*  inforamtion-reoeiving  behavior  is  ths 
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counterpart  of  the  corresponding  advantagos  claimed  above  (p*  17  *  1^)  for 
acts*  The  quantities  of  Info  mat  lon*receiving  activity  encompassed  in  the 
time  intervals  chosen  are  likely  to  be  of  insufficient  scope  to  allow  one 
to  predicate  of  them  certain  crucial  classes  of  antecedents  and  consequences* 
It  may^  for  example,  be  useful  to  ask  whether  a  scientist  was  successful 
In  his  search  for  information  in  a  given  article,  while  a  corresponding  ques-* 
tlon  about  a  two-minute  fragment  of  his  reading  may  be  unanswerable*  Other 
hypothetical  examples  of  the  different  utilities  of  differently  delineated 
segments  of  information-receiving  behavior  were  given  in  the  preceding 
section,  and  we  will  not  add  to  them  hex*e* 

Ihis  is  not,  of  course,  to  say  that  it  is  impossible  to  associate 
stimuli  and  effects  with  "moments**  or  "minutes**  of  inf omat ion-gathering 
behavior;  but  to  do  so  usefully  will  generally  require  a  consideration  of 
the  larger  units — **acts" —  of  which  these  moments  or  minutes  formed  a  part* 
This,  of  course,  would  constitute  a  departure  from  exclusive  reliance  on 
time -Intervals  as  units  of  recording*  Attention  has  already  been  called  to 
another  possible  combined  strategy:  that  of  weighting  records  of  information¬ 
receiving  acts  by  their  duration  in  minutes*  In  q)  ite  of  their  apparent 
symmetry,  the  distinction  between  these  two  approaches  is  significait:  one 
is  to  sample  time  units,  from  the  ongoing  stream  of  time,  and  to  attach  to 
them  descriptions  which  refer,  in  part,  to  events  occurring  outside  the 
sampled  time  units;  the  other  is  to  sample  acts  from  the  ongoing  stream  of 
acts  —  or,  more  frequently,  from  some  sub-set  of  communication  acts  — ,  and 
to  attach  to  each  a  record  of  its  duration*  The  differential  advantages  of 
these  two  particular  approaches  remain  to  be  explored*  Generally  speaking, 
however.  It  may  well  be  that  the  time  has  cone  to  devise  new  research 
strategies  in  which  not  only  several  d«.ta-ga  the  ring  techniques  but  also 
several  ways  of  delineating  units  of  behavior  are  articulated  in  a  planned 
way  (not  confounded,  as  they  sometimes  are  at  present). 

d*  Messages*  —  A  fourth  way  of  delineating  the  units  of  observa¬ 
tion  or  recording  uses  as  the  basic  unit  a  ’’message*'  —  i*e*,  sene  kind  of 
unit  of  Information  transmitted  or  of  conamnication  achieved*  This  approach 
seems  to  the  reviewer  to  be  of  exceptional  promise  for  future  research  in  the 
flow  of  scientific  information,  although  it  hae  been  used  in  the  etudiee 
reviewed  only  sporadically,  and  than  only  in  peculiarly  restricted  ways  and 
without  clear  appreciation  of  the  methodologloal  issues  involved*  This 


approach  diffar  s  markedly  from  the  previous  three)  fbr  Instead  of  focusing 

on  some  piece  of  the  scientist's  behavior  and  then^  perhapsj  asking  r:hat 

inform  tion  it  yielded j  it  singles  out  pieces  of  information  and  asks  whether 

and  through  what  behavior  they  were  obtained*  The  neatest  embodiment  of  this 

approach  would  be  actual  studies  of  the  diffusion  of  a  message  —  e»g*j  of  the 

knoi}ledge  that  an  experiment  on  a  given  problem  was  carried  out  and  yielded 

certain  findings*  How  many  scientists  in  each  of  various  categories  were 

reached  by  the  message?  How  long  did  it  take  to  percolate?  Through  what 

successive  channels  did  It  travel?  No  such  research  was  found  in  the  reviewed 

studies  of  scientist's  Information-gathering  behavior,  although  message 

diffusion  studies  In  other  contexts  are  not  urksewn*^  Studies  are  now  under 

way  which  lb  How  the  fate  of  a  given  research  report,  originally  rendered  at 

a  scientific  meeting,  through  its  publication  as  an  article  or  articles,  and 

2 

on  to  the  appearance  of  abstracts  and  their  Indexes*  Since  these  studies 
stop  short  of  actual  communication  to  individual  scientists,  they  fall  outside 
of  the  pale  of  this  review;  but  such  studies  could  well  be  extended  to  the 
receipt  of  the  messages  by  individual  sdiehtists*  Nor  would  it  be  necessary 
to  limit  such  studies  to  the  percolation  of  messages  through  the  literature. 

The  following  data  from  the  studies  reviewed  here  are  based  on 
messages  ae  units  of  recording:  a  tabulation  of  the  channels  used  in 
finding  an  answer  or  solution  to  a  recent  problem  idiich  had  been  identified 
by  each  interviewed  scientist  (Table  F-22,  Column  11);  a  tabulation  of  the 
sources  idiere  scientists  claimed  to  have  got  the  idea  for  their  mcst  recent 
project  (Table  F-2U,  Column  1);  and  the  description  of  circumstances 
surrounding  messages  which  arrived  "too  late"  —  i*e*,  which  reached  a 
scientist  after  their  potential  maximum  usefulness  to  his  m>rk  had  passed, 
although  they  had  then  been  available  (Table  P-26}* 

Sometimes  records  are  made  of  those  messages  which  had  for  their 
effect  a  further  act  of  information-gathering*  In  that  oase  the  messages  are 
those  which  called  certain  additional  items  of  information  to  the  scientist's 
attention  (Table  F-20)*  It  is  then  simpler  to  regard  the  act  of  attending  to 

^The  noet  oompreheneive  of  theee  efforts  is  soon  to  be  reported  in 
Stuart  C*  DoM,  Edith  D*  Rainboth,  and  Jiri  Nehnevajea,  Revere  Studiee  on 
Interaction,  in  preee* 

See  aleo  tfelvln  L*  OeFleur  and  Otto  N*  Laraen,  The  Flow  of  Informstioi^ 
New  Toxici  Harper  and  Brothera,  1F58* 

^Private  oonmunio atlon  ft*Ott  Rlohard  H*  Orr,  M*D*,  IxecaUve  Direotor, 
Institute  for  Advanowent  of  Medieal  Communication* 
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these  additional  items  as  a  unit  of  recording*  and  not  the  attention- 
arousing  messages*  In  one  especially  interesting  case  (Table  F-20* 

Column  7)*  the  original  units  of  observation  were  article  cited  in  the 
interviewed  scientist's  own  recent  work*  The  scientist  then  described 
where  he  "first  learned  of  the  existence  of  the  work"  reported  in  the 
article.  Note  that  the  focus  is  placed  explicitly  on  a  message  —  that 
of  the  existence  of  the  work  —  rather  than  on  the  channel  (e.g*,  an 
article)  which  may  have  carried  it* 

The  reader  will  recognize  here  the  similarity  to  the  well-known 
technique  of  reference-counting*  Reference-counting  studies,  which  have 
been  excluded  ffom  review  here  for  practical  rather  than  theoretical 
reasons,  do  indeed  seem  to  have  messages  for  their  units  of  analysis* 

Sometimes  the  choice  of  messages  for  analysis  is  restricted  not 
to  those  having  particular  effects,  but  rather  to  those  obtained  by 
scientists  while  engaged  in  some  particular  activity*  In  a  negative  way, 
this  is  done  when  records  are  collected  on  messages  obtained  "by  chance"  — 
i.e.,  presumably,  while  the  scientist  was  not  engaged  in  deliberate 
information-gathering  activity  (Table  F-22,  fn.  I)?*  ^en  messages  are 
further  restricted  to  those  obtained  through  particular  channels,  the 
approach  becomes  indistinguishable  from  the  one  based  on  information- 
receiving  acts;  for  example,  in  the  analysis  of  Inquiries  to  an  information 
center  (Table  F-23,  Columns  7-9). 


3*  Specie!  restrictions 

Some  studies  restrict  the  communication-receiving  activities  which 
they  record  and  avialyse  to  certain  special  circumstances,  while  others  do 
not  apply  such  restrictions* 

a*  Place  and  time  *  —  Several  of  the  studies  call  on  diariite  or 
questionnaire  respondents  to  record  only  what  reading  they  do  during 
working  hours,  or  while  at  work,  or  "in  the  library*"  In  view  of  the  lack 
of  regularity  in  the  working  hours  at  least  of  academic  scientists,  and 
in  view  of  the  proneness  of  scientists  to  do  a  great  deal  of  thsir reading— 
not  to  mention  their  listening—  while  "away  f^m  work/t  Uils  is  a  serious 
restriction*  (In  Volume  II,  all  such  restrictions  are  mentioned  in 
captions  to  the  data  conoernsd*) 

b*  Usefulness*  —  Sons  exposure  data  are,  as  will  be  acted  in 
captions,  presumably  limited  to  exposure  whidi  was  found  lueful"  by  the 


^Forty-three  per  omt  of  the  respondents  of  Study  119  (p«  59)^8iSdtay 
could  recall  no  case  of  "ideas  or  infozmation  arising  fxom  ohanoe  hapj^- 
ixig§i^$7%  said  they  could,  but  only  27;1  wore  able  to  describe  such  an 
(Continued  on  next  page*) 
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scientist  (e«gt«  Table  Column  2;  Table  E-6|  Column  2).  With  some 
exceptions^  it  would  seem  more  appropriate  to  record  the  receipt  of  all 
infomation^  and  to  add  Judgments  as  to  its  uaefulnessi  if  desiredi  as  a 
separate  datum. 

c>  Channels  excluded*  Mary  studies  limit  their  records  to 
exposure  to  those  channels  fihich  are  specifically  enumerated  in  forms 
or  instructions;  sometimes  this  restriction  is  quite  severe^  and  must  be 
taken  into  account  when  interpreting  the  meaning  of  comparative  and 
percentage  statements*  Note  the  use  of  the  symbol  XXX  to  signal  deliberately 
excluded  categories  in  the  tables  (e*g«#  Table  2*6,  Column  2)* 

li»  The  classification  of  channels 

The  main  principle  by  which  exposure  statements  are  ordered  in 
Tables  E*1  to  E*1U  is  the  manner  in  ^ich  communication  channels  are 
classified*  The  following  statement,  together  with  the  table  of  contents 
to  the  table  volume,  may  serve  the  reader  as  a  guide  to  the  tables  at  the 
same  time  that  It  enumerates  the  classes  of  statements  that  are  made  in 
the  studies: 

a*  Tables  E-1  throu^  E*U  contain  data  about  a  scientist *s 
total  communication-receiving  activity  or  his  exposure  to  communication 
channels  not  classified  in  any  other  way  except  into  oral  versus  written 
communication* 

The  data  in  Table  E-1,  Columns  ii-6,  are  based  on  scientists' 
own  estimates  of  the  relative  use  they  make  of  various  channels*  It  is 
not  possible  to  state  to  what  ex^nt  these  are  estimates  of  the  relative 
amount  of  time  or  the  relative  number  of  acts  devoted  to  each  channel,  or 
pez^aps  of  some  other  inplied  unit*  Some  estimation  of  the  value  or  use 
of  the  Infonnation  obtained  probably  also  plays  a  role* 

b*  Tables  E-5  through  E-7  classify  communication  channels 
into  major  types*  By  this  is  meant  a  classification  of  literature  into 
Journals,  books,  abstracts,  review  publications,  and  unpublished  reports; 
plufl  the  classification  of  oral  communication  channels,  if  at  all 
recorded,  into  meetings,  conferences,  and  informal  conversations*  An 
occasional  sub-division  of  one  of  these  categories  is  also  included  in  these 
tables  by  means  of  explanatory  footnotes*  Figures  on  exposure  to  miaor  ‘ 
channel  ^es  which  are  only  given  in  one  or  two  studies  ere  not  reproduced 
here  (e*g*,  number  of  reprints  received}* 

(liofitume^  Tzm  preceding  peg^ 

srent*  (Relatively  few  soientifioaUy  qiusllfied  men  were  included  In  the 
population  of  this  study.)  The  word  "ohanos”  pro^red  to  be  too  vague  a 
tern  for  this  inquiiy.  Stu4y  116  made  a  siisilsr  with  the  phrase 

"unlof^ked-for  pitot  of  infomatimi*'' 


1 


-214- 

c»  Lore  systematic  &’ab-divi8lona  of  channel  types  are 
reooxx!ed.  in  Table  E-8  through  E-11*  HerSi  for  exair^la^  Journals  are 
distinguished  by  language^  their  age  at  the  time  of  reading,  and  by 
various  other  characteristics,  including  the  extent  to  which  the  presumed 
field  of  the  Journal  coincided  with  the  specialty  of  the  reader.  (See 
also  Table  £-10,  fn.  F.)  It  should  be  noted  that  some  of  these  character¬ 
istics  can  be  attributed  to  a  Journal  in  an  absolute  sense,  while  others 
are  relative  to  the  reader. 

Regarding  scientists'  own  estimates  of  the  use  of  domestic  and 
foreign  Journals  (Table  E-8,  Studies  III4  and  111),  the  remarks  made  in 
Item  a  above  apply.  Such  estimates  are  to  be  distinguished  from  tabulations 
of  acts  of  exposure  as  classified  by  the  diarists  (Table  E-11,  Study  102); 
diary  citations  of  names  of  Journals  for  subsequent  classification  by  the 
investigators  (Table  E-8,  Studies  12$,  120;  Table  E-11,  Study  101);  and 
scientists'  listing  of  Journals  by  name  for  subsequent  classification 
by  the  investigators  or  experts  (Table  E-10;  Table  E-8,  Study  116). 

d.  Tables  E-12  ai;d  E-13  concern  the  range  of  different 
channels  of  a  given  type  —  for  example,  the  number  of  different  Journals— 
to  which  a  given  scientist  is  exposed,  and  the  presumed  concentration  of 
his  reading  on  a  specified  number  of  channels  in  each  type.  Added  to  this 
are  reports  of  the  consensus  or  degree  of  unanimity  with  regard  to  choice 
of  preferred  Journals  (or  other  channels)  by  the  members  of  a  department 
or  other  organization. 

As  for  the  range  of  different  Journals  read,  one  should  again 
distinguish  scientists'  estimates  of  the  number  of  Jouztials  read  (Table 
E-13,  Studies  121,  11$)  from  the  investigator's  count  of  the  different 
Journals  included  in  records  of  acts  (Table  E-13,  Study  101;  Table  £-12, 
Studies  102,  103,  and  101)  or  in  scientists'  listings  (Table  E-13,  Studies 
102,  119,  116).  ^y  including  some  data  on  "preferred "Journals,  Table  £-12 
goes  somewhat  beyond  esqsosure  statements  in  the  direction  of  evaluations. 
More  of  these  in  Chapter  III,  Section  A. 

€♦  Table  E-lli  reports  some  attempted  measures  of  the 
intensity  with  which  a  given  article.  Journal,  or  other  channel  is  perused. 

tm  Hot  included  in  this  review  are  reports  m  exposure  to 
particular  channels  distinguished  by  name,  for  example,  on  the  number  of 
scientists  who  read  some  specifically  named  Jouxnal,  vdio  have  attended 


iRMt^  or  •  poriioiiUr  fooloty,  or  Mto  rood  opooiriod  obotrootlng 
porlediq«l«  (but  oomta  dtrlvod  rroa  tho  lumlag  or  opoclfic  joumtao 
an  inolvdod  In  faUIoa  B-8  to  l-13)t  ZdantiTioatloMi  oT  ttw  %oat  uaad" 
ohfnnoZ  ^r  •  gtm  typo  («,g,,  tlio  abotnoting  porlodleal  "laoat  uaod*  bgr 
eoob  r^|po|td«i)t  to  a  quoationnarr^  gn  opt  noordfd  honi  altfiough  aoM 
InTompbion  darlvad  rrom  auab  data  la  (TaU-a  l>Z2)r  Alao  omittad  an  tha 
vafjr  ran  npofta  or  expoaun  to  partioular  aaotloM  or  featuna  or  a 
obannol-(|ypat  ror  axanpltf  tha  llatanlag  to  papan  nraua  tha  liatanlng 
to  gynpo|la  at  matinga,  or  tha  nadlng  or  partioular  "featuna"  In 
aelantiri))  jouinala* 
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B»  Function  (See  Tables  F-l$  to  F-2U) 

It  Is  becoming  increasingly  recognized  that  scientists  address 
themselves  to  the  literature  and  other  channels  of  scientific  cofrvniinlcation 
for  at  least  two  rather  distinct  kinds  of  purposes:  one  is  to  keep  them¬ 
selves  abreast  of  current  developments,  while  the  other  is  to  find  answers 
to  specific  questions  which  have  already  been  formulated,  'fe  shall  now 
consider  reoorts  on  scientists*  information-gathering  behavior  which  make 
this  or  other  distinctions  as  to  the  purpose  with  which  the  scientist 
addressed  himself  to  a  communication  channel,  or  the  effect  which  his 
communication  act  had  on  him. 

As  we  shall  see,  purposes  and  effects  have  been  classified  in 
a  number  of  quite  different  ways;  e.g.  information  used  in  preparing 
lectures  has  been  distinguished  from  that  used  in  one*s  experimental  work; 
the  learning  of  new  techniques  has  been  differentiated  from  the  learning 
of  experimental  x^esults;  and  so  on.  From  a  practical  point  of  view,  the 
importance  of  all  these  distinctions  resides  in  the  likelihood  that 
Oiffei  ,  .  .  media,  formats,  bibliographic  tools,  institutional  policies  and 
scientists*  practices  may  be  optimally  suited,  for  example,  for  keeping 
scientists  abreast  in  their  chosen  fields  and  for  furnishing  them  the 
answers  to  specifically  formulated  questions.  It  is,  in  fact,  not  unlikely 
that  steps  taken  to  enhance  the  performance  of  some  communication  functions 
work  to  the  detriment  of  the  performance  of  others. 

1.  Purpose,  effect,  function. 

The  DX3st  frequent  technique  by  idiich  studies  of  information¬ 
gathering  behavior  have  drawn  the  distinctions  alluded  to  is  to  have  the 
scientist  state  for  iduit  purpose  he  undertook  a  particular  information- 
gathering  act  —  e.g.,  liiether  he  read  an  article  with  wilting,  current 
research,  or  general  interest  as  the  **speeifio  purpose  in  yisw**  (Table 
F-15»  Column  U),  or  whether  theoretical  statements,  data,  or  procedures 
were  the  **reason  ^y  librazy  material  was^  consulted**  (Table  F-15» 

Colunna  $-6).  This  is  a  simple  technique  and,  whan  categories  ani  instrue* 
tLons  are  devised  with  care,  it  ie  a  useful  one*  A  eoientist's  consoioue 
purpose  in  addressing  himself  to  a  channel  of  ooamunieation  is,  no  doubt, 
related  to  his  manner  of  approach  as  well  as  to  th#  antsoedent  stimnli 


and  sources  of  attention  that  need  to  be  considered  to  account  for  his 
behavior. 

One  must,  however,  remember  the  very  common  experience  that  the 
Information  sought  is  not  foundj  that  the  Information,  once  gained,  finds 
use  in  quite  unanticipated  ways;  that  information  is  obtained  which  was 
not  deliberately  soight  when  one  picked  up  a  Journal  or  entered  a  meeting 
room;  and,  finally,  that  scientific  information  is  obtained  on  occasions 
vhich  were  not  entered  for  the  purpose  of  information-gathering  at  all. 

In  view  of  the  frequency  of  such  occurrences  it  does  not  seem  satisfactory 
to  restrict  one's  view  of  the  accomplishments  of  the  scientific  information 
system  and  its  elements  to  what  the  infonration-receiving  scientist  was 
aware  of  before  he  engaged  in  the  activity  concerned.^ 

Father  than  to  ask  for  what  purpose  any  given  information¬ 
receiving  act  was  undertaken,  it  would  therefore  seem  more  useful  to  ask 
what  effect  it  had  on  the  recipient.  At  least  one  study  instructed 
diarists  to  record  "what  use  was  made"  of  the  item  read,  rather  than  the 
purpose  for  which  it  was  read  (Table  F-15,  Column  l)**  Records  taken  at 
the  time  information  is  received  are,  of  course,  limited  to  those  effects 
which  become  apparent  immediately;  other  methods  of  dealing  with  "effects" 
will  be  discussed  shortly. 

Actually  we  are  not  interested  in  all  effects  of  information¬ 
receiving  behavior,  but  only  in  those  which  add  to  the  (long-run  as  well 
as  short-run)  research  potential  of  the  information-receiver.  It  is 
therefore  appropriate  to  speak  of  the  "functions  of  scientific  Communi¬ 
cation  activity"  —  meaning  thereby  the  particular  ways  in  which  the 
activity  contributes  to  scientific  research. 

Ihe  research  actually  completed  does  not  distinguish  between 
purposes,  effects,  and  functions.  Attention  Is  usually  focused  on  one 
of  these  categories  in  apparent  unawareness  of  the  relevance  of  the 
others.  In  the  tables  and  in  the  remainder  of  this  text,  all  these 
matters  will  bs  considered  under  the  single  heading  "function,"  although 
It  is  realized  that  purposes,  affects,  and  functions  are  not  the  same  thing. 

^Ihe  unanticipated  ways  In  which  scientific  Information  Is  often 
both  obtained  and  used,  and  the  apparent  role  of  "ohanoe"  and  "accident" 
in  bringing  useful  Information  to  soientlsts  ere  commented  on  In  several 
of  the  studlea,  and  Is  discussed  by  the  reviewer  In  116  A,  pp«  nod 
passim;  116  B,  passim. 
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2»  Ways  of  classifying  functions* 

The  ”ways"  in  which  comnunication  activity  contributes  to 
scientific  research  can^  to  be  sure^  be  classified  in  many  different 
manners,  even  if,  as  seems  proper,  one  limits  oneself  to  those  "ways'' 
which  constitute  changes  in  the  Informational  state  of  the  communication 
receiver.^  The  following  classifications  of  communication  purposes, 
effects,  or  functions  have  been  used  in  the  studies  reviewed! 

a.  ^y  the  scientist's  future  activities »  —  Some  studies 
distinguish  communication  acts  according  to  the  later  activity  of  the 
scientist  in  which  the  information  gained  /as  used,  or  was  to  be  used* 

For  example,  a  distinction  is  made  between:  reading  in  preparation  of 
the  writing  of  a  lecture  or  article;  reading  in  preparation  of  current 
or  planned  research;  reading  for  general  interest  (Tables  F-15,  F-16, 
and  F-17,  Rows  1-3).  Study  101  ^so  clocked  "reading  for  retransmlttal," 

A  very  specific  function  of  information  is  that  of  furnishing  the  idea 
or  impetus  for  a  specific  piece  of  work  (Table  F-2U,  Columns  1-2)# 

b«  Ry  the  type  of  message*  —  At  other  times  a  distinction  is 
made  among  scientific  communication  receiving  acts  according  to  the  con¬ 
tent  of  that  part  of  the  information  that  was  actually  sou^t  or  used. 

Thus,  distinctions  are  made  between  acta  of  reading  in  which  the  infor¬ 
mation  sou^t  was  theoretical  statements,  results  aid  data,  or  methods 
and  procedures  (Tables  F-15  w>d  F-16,  Rows  7*10j  P—17,  Bows  6-8)# 

c#  By  ths  place  of  the  message  in  the  oourse  of  the  selentlstis 
total  information-receiving  activity,  —  By  this  is  meant,  on  the  one 
hand,  the  effect  the  message  has  on  the  scientist's  further  oomnunicatJon 
behavior,  and,  on  the  other  hand,  the  specificity  and  scope  of  the  infor¬ 
mation-gathering  activity,  if  eny,  whose  goal  the  message  helpe  to  fill# 
One  especially  significant  effect  which  the  receipt  of  a 
scientific  message  may  have  on  the  recipient  is  ttiet  of  leading  him  to 
seek  out  an  additional  message.  This  may  be  dona  by  celling  hie  atten- 

^X#e.|  we  shall  omit  here  a  consideration  of  tbs  extra-informa¬ 
tional  functions  of  scientific  eamnunioatlon,  idiich  are  likewise  contxl- 
butions  to  the  progress  of  scientific  work*  For  exaBg)lei  publications 
are  an  essential  element  in  the  reward  system  of  the  scientific  profea- 
sione;  conversations  with  colleagues  reinforce  one's  faith  in  the  worth- 
iriiileness  of  one's  chosen  activity;  society  meetings  provide  periodic, 
and  often  salutary,  deadlines  for  the  ocag>letion  of  reports. 


tlon  to  the  existence  of  the  second  messsgei  by  pointing  out  its  rele¬ 
vance  to  his  om  interest;  or  by  identifying  the  partioular  locus  in  the 
literature  (or  elsevdiere)  ehere  it  can  be  found*  A  nonber  of  studies 
have  considered  this  funotioni  under  the  rubric  "source  ctf.ling  iten  to 
scientist's  attention^"  idiHe  tabulating  records  on  the  receipt  of  the 
second  message  (Tables  F-20  and  F-a)*  These  studies  do  not  distin¬ 
guish  clearly  between  the  sources  which  helped  a  scientist  locate  a 
piece  of  information  for  which  he  was  d.  ready  searohingi  and  the  sources 
idiioh  aroused  his  interest  in  a  l^ven  piece  of  information  for  the  first 
time  (see  also  fn*  z,  Table  F-l6)*  Rela;tod  are  data  on  Oxposuye  to 
"secondaxy  sources,"  as  distinguished  from  "direct"  or’Jjrimaxy"  sources 
(Table  E-7j  Columns  lU-16;  Table  F-21,  Columns  16-23);  but  it  should  be 
remembered  that  an  outsider's  classification  of  publications  into  "pri¬ 
mary"  and  "secondary"  ones  does  not  necessarily  coincide  with  their  use 
by  the  reader  as  ultimate  sources  and  as  locating  tools*  Abstracts'  may 
e*g«  function  as  guides  to  primaxy  soux'ues,  or  as  substitute  reading 
(last  two  entries  in  Table  F-19)*  Sometimes  the  effect  of  a  message  is 
not  merely  to  lead  a  scientist  to  a  particular  second  message,  but  rather 
to  persuade  him  henceforth  to  include  an  entire  new  subject  matter  among  the 

topics ’he  triete  to  keep  up  with  — ^hfs*^urea  of  attention."  fTable  F-2U>  fn.C)* 
If  keeping  up  with  developments  in  one's  area  of  attention 
is  one  goal  of  a  scientist's  information-gathering  activities,  finding 
answers  to  specific  questions  is  another,  of  markedly  naxrower  and  more 
specific  scope*  Ihe  frequently  made  distinction  betvreen  "keeping  abreast" 
and  "searching"  (Table  F-19  and  Table  F-22,  Columns  6-11)  therefore 
falls  under  the  present  heading,  althoui^  it  overliqM  a  distinction  as 
to  the  activity  in  which  the  information  is  (or  is  to  be)  usadt  any 
specifically  envisaged  activity  vs*  none  (Tables  F-15  and  F-16,  Rows  U-6; 

Table  F-17>  Rows  3-b;  Table  F-l8;  and  Table  F-22,  Oolunns  l-$).  But 
keeping  abreast  and  searching  for  the  answer  to  a  specific  question  do 
not  exhaust  the  possible  scopes  and  apecifioitisa  of  information-gathsrixig 
goals*  Among  other  possibilities  are  "brushing  up"  on  the  recent  years' 
work  in  an  area  with  which  one  has  ix>t  been  familiar  (Tbble  fn*  C), 
and  doing  exhaustive  literatitfe  search  on  a-  given  topio  {Tiible 
Column  12)*  The  singling  out  of  the  "first  stepa"  underMotn  in 
attadcing  a  research  problem  mqr»  perhape^  dae  be  mentioned  here 


(Table  Columns  3-6)  • 

d»  Reflnementa  and  croa8«»ola8flAflcation8#  •—  It  is,  of 
oouraa,  possible  to  subdivide  some  of  the  categories  of  informational 
purposes  and  functions  even  further*  Keeping  abreast  of  developments 
in  one's  own  primary  field  has  been  distinguished  from  keeping  abreast 
--  presumably  to  a  lesser  extent  —  in  a  graded  series  of  secondazy 
fields  (Table  F-22,  Columns  7-9  and  fn.  0).  Keeping  abreast  of  develop¬ 
ments  in  the  top  institutions  in  one's  field  has  been  singled  out  for 
special  attention,  as  have  searches  for  specific  information  in  the 
secondary  fields  (Table  F-22,  fn*  H  and  Column  13)* 

The  lypes  of  publications  idiich  contained  information  called 
to  a  scientist's  attention  by  previously  received  messages  have  also 
been  taken  into  account  (Table  F-21,  Columns  7-11  and  22-23)*  The 
"first  steps"  taken  in  the  attack  on  routine  and  fundamental  problems 
have  been  examined  separately  (Table  F-2i4,  fn.  D)*^ 

Several  distinctions  in  terms  of  future  activity,  content  of 
message,  aid  scope  and  specificity  of  goal  can  also  be  oonsideired  simul¬ 
taneously.  Different  content  (theory^  data,  methods, etc*)  m^r  be  either 
kept  up  irith  (Table  F-15,  Columns  3  and  U)  or  searched  for  (ibid* ,  and 
Table  F-23)*  The  further  information  called  to  a  scientist's  attention 
by  a  given  source  may  keep  him  generally  abreast,  or  may  be  immediately 
useful  in  specific  activities  (Table  F-l8;  Table  F-21,  Columns  5-6). 

e*  Systematic  classifications*  —  A  few  writers  on  the  sub¬ 
ject  have  attempted  to  develop  systematic  classifications  of  the  functions 
of  or  needs  for  scientific  information,  on  either  theoretical  or  empirical 
grounds*  The  emerging  categories  focus  chiefly  on  the  place  of  a  message 
in  the  scientist's  total  information-receiving  activity  (Item  o  above). 

Of  d.1  the  distinctions  enumerated  above,  this  is  perhaps  the  most  likely 
to  bear  on  the  way  in  ehioh  the  functions  are  performed,  and  henoe  the 
most  sipiifioant  for  the  planning  of  improvements  in  the  system* 

The  reviewer  has  elsewhere  suggested  the  following  battery  of 
functions  of  the  scientific  oommunioation  systemf  furnishing  answers  to 
specific  questions;  keeping  scientists  abreast  of  current  developments! 
brushing  upi  certifying  to  the  reliability  of  a  eouroe  of  information! 
broadening  a  scientist's  area  of  attention;  furnishing  rteponsee  to  the 

one  study  the  content  of  questions  received  by  certain  In¬ 
formation  centers  was  categorised,  and  their  conceptual  structure  was  de¬ 
scribed  1^  the  number  of  different  concepts  involved  in  each  question* 
jitudy  126,  j5>.  171*»77)-  *  •  r  . 
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solentist's  own  statononta;  and  helping  the  eoientiet  to  eeeeaa  the  pool* 
tlon  of  a  reaearoh  topic  within  the  current  reaearch  market  (Study  116 ^ 
Chapter  III  and  paeaiin)» 

Kelvin  J  •  Voigt  in  an  unuaually  Intaareating  and  thoughtful 
paper  baaed  on  interviewa  with  Scandinavian  aclentiata  and  aoientiflc 
reference  Xlbrarlanai  aa  well  aa  on  "obaerratlona  .44  gathered  in  twenty- 
five  yeara  of  woric  with  aoientiflc  literature/*  preaenta  three  approachea 
to  Information,  eorreaponding  to  **three  Identifiable  needs.**  The  **current 
approach**  derlvea  from  the  "need  to  keep  up-to-date'  with  the  current 
progresa  of  ^one*£/  field.**  The  "everyd^  approach**  atens  from  the  **need 
for  specific  Information  directly  connected  with  the  reaearch  work,  or  the 
problem  at  hand.**  The  "exhaustive  approach"  is  designed  to  aatiafy  "the 
need  to  find  and  go  through  ^1  of  the  relevant  information  on  a  given 
subject  •••  i&ien  the  researcher  starts  work  on  a  new  investigation  and 
...  at  the  time  he  reports  on  the  results."  It  will  be  recognized  that 
these  three  categories  correspond  to  what  appears  in  the  reviewed  data 
as  "keeping  up,"  "searching  for  answers  to  specific  questions,"  and  (much 
less  frequently)  aa  ''literature  search."  Voigt  believes  that  most  current 
efforts  to  improve  the  scientific  conaminicatlon  system  are  of  a  nature 
that  will  benefit  the  exhaustive  approach,  to  the  neglect  of  the  two 
others,  especially  of  the  current  approach.  "To  many  observers,"  he 
writes,  "scientists  and  information  specialists  alike,  the  exhaustive 
^proaoh  is  the  only  one  which  they  seem  to  think  of  when  they  speak  or 
write  about  literature  use  or  discuss  solutions  to  its  problems."^ 

Egan  and  Henkle  present  a  searching  analysis  of  the  purposes 
or  functions  of  information  in  scientific  reaearoh,  derived  from  a' 
consideration  of  the  researcher's  activities  in  the  various  phases  of 
research  work.  They  differentiate  the  followlngt  creating  a  background 
or  formalised  body  of  systematic  knowledge  /in  each  research  mxkmr/;  a 
continuing  process  of  keeping  up  with  new  developments  ...  in  ^  field 
of  his  primaxy  Interest  mid  perhaps  with  a  limited  number  of  other 
fields  closely  related  to  his  own;  and  knowledge  sought  onxe  the  scientist 
has  entered  Into  a  reaea2*oh  situation.  The  latter  class  of  knowledge- 

^Voigt,  Ifilvin  J«,  ''Scientists'  Approach  to  Ihformationt" 
typescript,  1959#  pp*  26-27#  39#  end  passimi  also  his  "nie  Rssearoher 
and  hiaSouzees  of  Soimtifio  Information*^  libri,  1959#  pp«  .177-193 • 
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seeking  Is  divided  into  ei£^t  categoriesj  derived  from  a  eohematic  state* 
ment  of  the  steps  in  the  research  process,  as  follows 


THE  RESEARCH 

STEFS  IN  RESEARCH  PROCESS 


1*  Perception  of  a  problem. 

May  arise  from  observation  of 
environment  or  from  results  of 
previous  research. 

2.  Definition,  or  precise  statement 
of  the  problem,  with  identifica¬ 
tion  of  significant  elements  and 
their  relationships ,  assumed  or 
known. 


3.  Formulation  of  the  hypothesis. 
h*  Choice  of  a  method  of  investi¬ 
gation  . 


5.  Choice  of  techniques  to  be  used 
in  gathering  and  analysing 
evidence • 


6.  Search  for  evidence  or  data. 


7«  Conclusions  concerning  original 
hypothesis,  with  corollary  im¬ 
plications  * 


8.  Discussion  of  consequences, 

perhaps  in  the  form  of  de¬ 
sirable  policies  to  be 
adopted. 


PATTERN 

PROBABLE  USE  OF  RECORDED 
KNO^EDOE 

Theoretical  treatises,  or  re¬ 
search  reports. 


Intensive  search  for  prior  inves¬ 
tigations  of  the  same  problem  or  of 
similar  problems.  Search  for  ac¬ 
cepted  definitions  of  relevant  con¬ 
cepts,  and  for  verification  of  as¬ 
sumed  relationships,  in  order  to 
narrow  the  element  of  the  unknown 
as  much  as  possible. 


Knowledge  of  the  literature  of 
methodology  probably  acquired  earlier 
but  may  need  to  bo  refreshed  or  ex¬ 
tended.  Recourse  may  be  to  the 
general  literature  of  methodology 
rather  than  to  the  subject  field* 

As  in  U,  plusj  Possible  recourse 
to  the  literature  of  statistics;  to 
laboratory  manuals;  to  accounts  of 
investigations  in  other  subject 
fields  in  which  similar  or  adap¬ 
table  techniques  have  been  develops  di 
or  to  trade  catalogues  for  avail¬ 
able  equipment. 

Continuing  use  of  materials 
in  5«  In  social  research,  recourse 
to  factual  or  descriptive  literature j 
as  statistical  con^ndla  or  works 
from  a  variety  of  subject  fields, 
frequently  non-scholarly  materials, 
e.g.  newspi^ers. 

May  include  discussion  of  ap- 
^rently  contradictory  oonoluaions 
found  in  other  research  studies  or 
of  conflict  with  theoretic^  state¬ 
ments  found  in  the  literature. 

Possible  scanning  of  polemical 
works. 


Hsrts  and  Rubensteln,  like  Egan  and  Henkle,  categorise  the 


ooMDunlcation  reqpilrements  of  those  engaged  in  research  op  rations  by  de¬ 
rivation  from  an  andlysls  of  the  activities  that  must  be  performed*  Unlike 


^gan,  Margaret,  and  Harman  H«  Henkle,  HTays  and  Means  in  Ifhioh 
Research  Woxters,  Executives,  and  Others  Use  Ihformatlon,"  in  Jesse  H*  Sheri, 
Allen  Kent,  and  Jmaas  W.  Parry,  eds.,  Dooummatation  ih  Action,  Hew  Tox^t 
Reinhold,  1956.  . .  . . . 
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Egan  and  Henkle,  and  most  other  authors,  however,  they  are  not  content  to 
specify  the  information  required  for  the  job  perfomanoe  of  each  indivi¬ 
dual  researcher;  they  add  to  this  the  oommunication  necessary  for  the 
coordinated  functioning  of  a  research  team  in  the  setting  of  larger  or¬ 
ganization.  The  *^coDinunlcation”  of  which  they  speak  includes  not  only 
"scientific  information"  as  unierstood  by  most  of  the  authors  reviewed 
here;  it  extends  also  to  the  communication  of  internal  working  arrangements, 
of  orders  from  management,  and  so  forth*  Consequently,  most  of  their  ef¬ 
fort  is  concerned  with  internal  communication  within  research  teams*  They 
present  the  following  categories  of  information:^ 

(1)  Conceptual  information;  relating  to  concepts  and  ideas 
about  modem  physical  theory. 

(2)  Empirical  information;  either  reported  by  someone  else 
or  observed  by  the  worker* 

(3)  Procedural  information;  the  methods  of  science  idiich  are 
part  of  the  culture  of  a  given  set  of  problems  (e*g*, 
social  science,  physics,  etc*) 

(U)  Stimulatory  information;  which  has  established  or  idiich 
keeps  the  worker  *s  activities  moving  in  the  direction  of 
work  on  a  particular  type  of  problem. 

(5)  Policy  information;  relating  to  research  problems  and  en¬ 
vironmental  problems  such  as  the  general  scope  of  his  work, 
his  allowed  behavior,  hours,  assistance,  pay,  travel,  etc* 

(6)  Directive  information;  with  respect  to  the  problem  the 
group  is  supposed  to  attack  (proceeding  from  the  team  focus 
which  may  be  the  entire  team  acting  collectively,  or  a 
group  leader,  etc.) 

The  three  last-mentioned  documents  are  carefully  thought  out 
and  rich  in  insights  extending  considerably  beyond  those  which  can  be 
summarized  here  *2 
3»  Tap  methodological  approaches 

Certain  methodological  issues  remain  to  be  resolved  in  the  study 
of  functions  of  scientific  communication  regardless  of  the  manner  in  idiich 
they  are  classified.  There  are  two  quite  distinct  qpaestiona  which  one 
may  ask  in  this  connection*  One  is  of  the  format  "tThat  are  the  functions 
sesrved  by  a  given  channel?"  For  example,  are  abstracts  more  frequently 
read  for  the  purpose  of  keeping  abreast  or  for  the  purpose  of  finding 
a  particular  piece  of  information?  This  ipproach  is  followed  in  Tables 
F-15  to  F-19*  The  other  question  is  of  the  format  "IVhat  are  the  oommunl- 
oatlon  channela  which  serve  a  given  function?"  For  example,  is  It  ooUeaguee, 
joumala,  or  books  idiioh  most  commonly  provide  a  scientist  with  an  idea  for 


^Herta,  David  Bendel,  and  Albert  H*  Rubensteln,  Tern  Rise«^, 
New  lorks  Columbia  University  Departmsnt  of  IMostrial  Engl^ring,  i9S3, 
(Study  U3)f  FP*  1^  and  passim* 

^To  this  must  be  added  the  pertinent  passages  of  the  thought- 
fill  and  insightful  analysis  by  J*  D*  Bernal,  "The  Tranamission  of 
Soientlfio  l^omatlont  A  User*s  Analysis,**  IC3I*  pp*  67-65* 


tiiBw  research?  This  is  the  approach  of  Tables  F-20  to  F-2U* 

It  seems  to  the  reviewer  that  the  planning  of  future  information 
dissemination  among  scientists  calls  especially  for  analysis  of  the  second 
kind  (channels  performing  each  function)*  The  fundamental  question  that 
needs  answering  seems  to  bet  ” Given  that  such  and  such  a  function  must 
be  performed  if  scientific  research  is  to  progress,  how  is  it,  in  fact 
performed?  How  often  is  it  performed  by  any  given  kind  of  communication 
medium  or  communication  exchanging  instrument  and  how  satisfactorily?” 
The  research  completed  to  date,  however,  favors  the  other  kind  of  analysis 
(function  performed  by  each  channel).  It  is  true  that  answers  to  questions 
of  both  kinds  can  be  derived  from  a  single  body  of  data,  provided  that  the 
information-receiving  act  is  used  as  the  unit  of  observation,  and  both  the 
communication  channel  and  the  purpose  or  function  of  each  act  are  specified. 
Such  data  can  be  tabulated  once  so  as  to  show  the  proportions  of  acts 
using  any  particular  channel  which  served  various  functions,  and  another 
time  so  as  to  show  the  proportion  of  acts  serving  any  particular  .function 
idiich  mads  use  of  various  channels.  Even  when  percentage  breakdowns  in 
only  one  direction  are  published,  it  has  In  several  instances  been  possible 
for  the  reviewer  to  compute  new  percentage  breakdowns  in  the  other  direc¬ 
tion.^  (Compare  Table  F-18,  Columns  5-6*  yrith  F-21,  Columns  5-6;  or 
Table  F-16,  Columns  1-7,  with  F-22,  Columns  3-5  and  1-2.)  More  usually, 
however,  this  logically  simple  transformation  from  one  type  of  analysis 
to  the  other  is  not  possible.  This  fact  is  especial V  deplorable  because 
a  number  of  circumstances  seem  to  militate  against  the  presentation  of 
data  on  the  channels  performing  each  function. 

U.  Factors  militating  .  against  analysis  of  "channels  performing  each 
function.” 

As  long  as  no  deliberate  effort  in  that  direction  is  made  in  the 
design  of  studies,  the  following  circumstances  will  conspire  to  make  ade¬ 
quate  analyses  of  "channels  performing  each  function”  much  less  likely 
than  the  reverse  mid  to  make  transformatlona  from  one  type  of  analysis 
to  the  other  difficult  i 

^This  is  of  course,  possible  only  whwi  original  frequenoiee 
or  N's  as  well  as  peroentages  are  published* 


Itoatrlctionfl  to  selected  ohmnela*  —  Few  studiee  extend 
beyond  oomunloetion-reoeiving  throu^  the  written  word^  and  nany  cover 
only  a  selected  nxunber  of  even  the  written  channels*  Any  resulting  tabu¬ 
lation  of  the  number  of  times  that  a  given  function  was  performed  by 
various  channels  will,  of  course,  describe  only  those  instances  in  which 
the  function  in  question  was  Indeed  performed  by  some  of  the  channels 
included  in  the  study*  Instances  in  idilch  the  given  function  was  per¬ 
formed  by  other  channels  —  for  exan^le,  by  information  coming  from 
colleagues  in  various  contexts  —  will  be  excluded*  ^Then,  however, 
data  are  originally  collected  by  some  manner  of  sampling  the  instances 
'^en  the  given  function  was  performed,  then  a  complete  breakdown  of 
channels  that  have  served  that  function  can  be  given  (within  the  limi¬ 
tations  of  the  sampling  procedure)*^ 

b*  »MPSt  often^^  and  ^usually**  in  place  of  frequency  counts*  — 
Many  statements  about  functions  or  purposes  of  communication  activity 
are  based  on  scientists*  estimates  of  the  relative  frequency  of  certain 
events*  These  are  necessarily  gross  estimates*  Qenerally,  in  fact, 
they  merely  state  ahat  sort  of  thing  occurs  **moat  often”,  ‘inore  often”, 
or  ”usud.ly”  —  for  example,  fdiether  abstracts  are  used  "principally  as 
an  aid  in  keeping  up,  for  reference,  or  both.”  (Table  F-19)*  Even 
when  equivalent  figures  are  disc  given  for  Journals,  books  and  other 
channels,  it  is  not  possible  to  transform  them  into  any  statement  about 
the  relative  frequency  with  idilch  the  various  channels  contributed,  for 
example,  to  "keeping  up**' 

Transformations  in  the  opposite  direction  axe  also  excluded 
when  s\2ch  forms  of  estimates  are  given  for  the  channels  idiich  perform 
a  specified  function  —  for  exaBg>le,  from  the  proportion  of  interviewed 
scientists  who  rank  each  oomnonication  channel  as  "most  important  in 
cdLling  to  ^their/  attention”  developments  in  their  primazy  fields,  or 
who  state  that  they  "depend  ^^on  each/  to  a  considerable  extents  for  the 
same  purpose  (Table  F-22,  Columns  6-7)*  Somstimes  scientists  are  not 

^It  is,  however,  possible  to  exclude  information  obtained  through 
certain  ohannala,  even  when  the  aemi^ing  la,  in  prinoi^a,  one  of  perfor* 
menoee  of  a  given  function*  Thua,  Study  Ho  (pp»  10-17)  aaleadt  "Can  yeu 
tall  ma  about  tha  laet  time  you  uaad  mottmr  diamal  than  Juat  the  litera¬ 
ture  to  find  the  answer  to  aoms  question  that  aroae  in  oonmaction  wL  th  work?” 
Half  the  masaagaa  detorlbad  in  r^ply  were  of  a  kind  not  likely  to  be  pub- 
llshid  or  at  laaat  not  likely  to  be  Indexed*  About  half  of  these  iaqpilrlea 
had  been  addreaatd  to  top  es^erta  in  tha  field  oonoemed,  the  othera  to 
oolleaguaa  who  were  dose  at  han4. 
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•von  called  upon  to  make  oon^ratlve  atatoaentsi  but  to  doolaro  alaqply 
frtiether  each  channel  does,  for  example |  make  them  "become  aware  of  infor¬ 
mation  in  £th»ir/  field"  (Table  P-21|  Columns  16-23)  —  that  is,  whether 
each  of  these  channels  ever  performs  this  function  at  all.  The  similarity 
of  this  procedure  to  statements  on  exposure  or  non-exposure  (pp.  12-lU 
above)  will  be  recognised* 

0*  Sampling  difficulties,  sleeper  effects,  chains  and  synerglams * 
It  is  simpler  and  easier  to  obtain  a  reasonably  satisfactory  sanding  of 
instances  in  idiich  a  scientist  made  use  of  some  particular  channel  —  for 
example,  of  instances  of  journal -reading  —  than  it  is  to  obtain  a  sample 
of  instances  in  idiich  a  particular  function  was  served*  One  reason  for 
this  difficulty  is,  of  course,  the  difficulty  of  satisfactorily  defining 
some  of  the  functions  in  question*  Another  is  the  fact  that  lAiile  the 
channel  of  oonmunioatlon  of  which  use  is  made  at  any  particular  point 
in  time  can  be  rather  unambiguously  recognized  by  the  scientist  himself 
or  by  an  observer,  the  function  served  by  a  communication  act  is  not 
easily  held  in  view  and  may,  besides,  not  be  recognized  for  a  long  time, 
if  then.  Without  an  elaborate  examination  of  the  scientist's  behavior 
over  a  considerable  period  of  time  only  the  scientist  himself  can  describe 
the  function  of  an  act;  and  it  may  well  remain  obscure  to  hid,  at  leSst  for 
a  considerable  period  of  tima* 

Some  significant  effects  of  the  receipt  of  a  message  do  not 
take  place  until  considerable  time  after  receipt  of  ths  message  has 
elapsed.  Who  has  not  experienced  instances  of  the  relevance  of  a  parti¬ 
cular  message  not  being  realized  until  long  after  the  message  had  been 
received?^  lloreover,  functions  of  soientific  oonnunication  are  often 
performed  not  by  s  single  act  but  rather  by  a  chain  or  network  of  acts* 
Thus,  for  example,  a  search  for  a  piece  of  information  may  take  s 
solentist  to  a  long  arrsy  of  different  potential  sources,  each  pursued 
on  different  dsys;  one  source  leads  to  another,  but  vdisthsr  contact  with 
any  given  source  will  turn  out  to  be  fruitful  miy  not  be  realised  until 
the  whole  chain  has  bean  gone  through*  At  other  tines  the  important 
affect  of  ths  reading  of  a  given  artids  miy,  for  the  givm  scientist, 
be  that  it  snabXss  him  batter  to  understand  a  nsssags  received  from 

sons  txsmplesi  see  ths  revlsiier's  Study  116,  pp«  I|2«4|5, 

and  passim* 


another  aource  at  a  later  datei  and  ao  on*  Short  of  extrenely  ouniber- 
aome  and  inefficient  obaervational  procedureoi  auoh  convergent  effeote 
or  delayed  effects  can  probably  only  be  recognized  by  Identifying  in- 
atanoea  in  ehich  a  given  effect  has  been  achieved,  and  then  calling 
upon  the  scientist  to  reconstruct  retrospectively  how  it  came  about 
5*  A  third  approach* 

One  potentially  major  way  of  studying  the  effects  of  different 
kinds  of  communication-receiving  activity  has  not  yet  been  mentioned 
here,  because  it  is  not  represented  in  the  studies  under  review*  This 
method  requires  ways  of  measuring  the  occurrence  of  the  hypothesized 
effect  among  scientists;  for  example,  it  requires  a  way  of  measuring 
to  what  extent  various  scientists  are,  in  fact,  ''abreast'*  of  develop¬ 
ments  in  some  specified  field Once  the  occurrence  of  hypothesized 
effects  among  scientists  has  been  systematically  ascertained,  it  can 
be  cross-tabulated  with  the  scientists'  exposure  to  various  forms  of 
scientific  communication  —  either  as  it  occurs  in  their  ordinary  life, 
or  even  as  it  has  been  manipulated  experimentally  for  such  research 
purposes.  This  would  make  it  possible  to  state,  for  exanqple,  ti^ether 
those  reading  certain  Journals  are  better  informed  than  those  reading 
others*  Such  methods  have,  to  the  reviewer's  knowledge,  not  been  usedP 
but  they  have  been  discussed  to  a  limited  extent  and  must  be  regarded 
as  serious  possibilities  for  the  future*  liore  about  this  will  be  said 
in  a  later  chapter* 


^These  considerations  are  imporimt  in  ohoslng  between  time 
intervals,  acts  and  measages  as  units  of  recording*  See  pp*  11^-22 
above* 


p 

The  Bureau  of  Applied  Social  Eaaaaroh  of  ColuaA>la  Uhivaralty 
is  planning  an  attempt  to  develop  such  measures,  to  be  applied  to 
practicing  phyaiciana  in  the  oouraa  of  intarviawa* 

^Xt  ia  true  that  aapoaura  to  oomnmioation  ohannala  haa  been 
oorralatad  with  parformanoe,  aa  rated  by  oolleaguea  and  auparviaori 
(Stodiaa  115  ind  117:  )#  or  aa  indioated  by  the  amount  of  ona*a  poblioa- 
tlona,  itandardlasd  on  age  (Stu^y  lOt;)*  (Cf.  data  from  Study  315#  Table 
B«13l  from  Study  lOii#  Table  F»26|  and  from  Study  117>  pp*  1|8^  below) 
Bowever,  oorrelationa  with  parfomanoe^  unlike  thoee  with  achieved  level 
of  information,  would  not  praauaa  to  apaoify  the  paartiottlar  way  in  whioh 
aaqpoaure  to  a  ohasmal  oontributaa  to  reaaar<d)  potential.  In  addition, 
there  are  aerloua  piobleme  in  the  msaaurswmt  of  performanee  and  in  the 
control  of  faotora  other  than  Information  axpoauiw.  (Set  alao  C2iapter  ?•) 
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C,  Parforatnc#  (Sf  Yablta  P"2S  md  P*26) 


The  ef facts  of  various  kinds  of  ooBBunioatlon  aotivitieS|  and 
their  contributions  to  the  progress  of  scientific  work,  have  A  ready  been 
pre-empted  in  the  preceding  part  cf  this  chapter.  The  heading 
"Performance”  is  here  reserved  for  the  comparison  of  the  results  obtained 
throu^  specified  kinds  of  oomnunication-gathering  behavior  with  some 
explicit  or  Implied  standard. 

Conqparisons  of  the  informational  yield  of  a  given  oonsunicat ion¬ 
gathering  act  with  the  expectation  with  which  it  was  undertaken  would  be 
the  clearest  example  of  reports  on  performance  in  this  sense,  vniile^  as 
we  have  seen,  it  is  not  uncommon  for  studies  to  specify  either  the  pur¬ 
pose  with  tdiich  a  given  communication-receiving  act  was  undertaken  or 
the  presumably  useful  result  actually  obtained  through  It,  no  studies 
have  been  found  which  report  both  of  these,  and  in  fact  few  make  the 
distinction  very  dear.  There  are,  however,  a  few  studies  which  tabu¬ 
late  scientists*  statements  as  to  tdiether  a  particular  information¬ 
gathering  act  yielded  nhat  the  scientist  had  expected  of  it  or  not. 

These,  showing  a  variety  cf  question  eordings,  are  reported  in  Table  P-25. 

An  even  smaller  number  of  studies  provides  some  information  on 
instances  of  failures  of  information  to  reach  a  scientist,  even  though 
the  information  was,  in  some  sense,  available  at  a  time  when  he  could 
have  used  it.  ^ile  mention  was  made  in  the  preceding  section  of  col¬ 
lections  of  descriptions  of  ways  in  which  a  particular  communication 
function  was  most  recently  performed,  what  we  are  referring  to  now  are, 
as  it  were,  instances  of  failures  of  Ibnctions  to  have  been  prformed. 
Scientists*  brief  descriptions  of  instances  of  undesirable  duplloation 
in  their  work  caused  by  lack  of  information  on  research  carried  out 
elseidiers  were  collected  in  the  course  of  one  study,  and  similar  descrip¬ 
tions  of  instances  in  which  information  had  arrived  too  late  were  col¬ 
lected  in  another*  A  summary  of  the  way  in  which  these  episodes  were 
categorised  will  be  found  in  Table  P-26* 

in  addition  to  these  evaluations  made  of  particular  oomnnnioa- 
tion-reoeiving  acta,  and  th#  failure  of  pertioular  meesagee  to  arrive 
in  time,  the  atudiea  under  review  oontain  a  large  miiriber  of  reporte 
baaed  on  soientiete*  verbal  evaluations  of  oomnonioation  diannala*  lime 
will  be  mentioned  in  Part  A  of  thi  next  chapter* 
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Chapter  Three 

FINDINGS  NOT  REPRODUCED  IN  THIS  REVIEW 

It  has  been  decided  to  omit  from  this  review  certain  claaaee 
of  statements  made  in  science  information  studies*  This  chapter  will 
merely  state  what  these  classes  of  statements  are  •—  they  correspond 
to  Items  d  end  e  Chapter  I,  pp.  6-7  —  and  will  briefly  enumerate 

the  principal  forms  which  they  take* 

A*  Evaluation 

1*  Opinion  polls  vs*  interview  surveys* 

Numerous  tabulations  of  scientists'  verbal  evaluations  of 
scientific  conanunication  facilities  have  appeared*  In  the  minds  of 
some  critics  these  opinion  reports  seem  to  be  regarded  as  typical^  if 
not  exhaustive,  f'of  studies 'of  scientists  ^rinfonsatlon-gathering  behavior,  at  least 
of  questionnaire  or  interview  studies.  ITiis  identification  of  oommuni- 
catlon  research  with  opinion  polling  is  a  serious  error*  Research  on 
scientists'  communication  behavior,  even  if  based  on  interview  data,  need 
not  be  confined  to  opinions  and  evaluations,  and  may  not  be  concerned 
with  them  at  all*  Interview  data  can  be  and  have  been  gathered  on 
scientists'  oommuniration  behavior  and  experiences  as  can  be  seen  from 
the  material  summarized  in  the  companion  volume  of  tables  and  discussed 
in  the  preceding  chapters*^ 

Nevertheless,  many  tabulations  of  scientists'  opinions,  evalu¬ 
ations,  judgments,  ratings,  and  rankings  of  commmication  channels  are 
contained  in  the  studies  reviewed,  and  many  of  them  rest  content  to  re¬ 
port  distributions  of  these  attitudes,  with  little  attempt  at  interpre¬ 
tation*  This  extensive  array  of  data  is  not  summarised  in  the  companion 
volune  of  tables  and  will  not  be  reviewed  here,  save  for  briefly  listing 
the  various  forma  In  which  such  data  have  been  cast  (Section  2  )•  Only 
where  data  of  this  sort  are  used  in  conjunction  with  other  data  to  ar¬ 
rive  at  Inferences  which  reco^iise  and,  in  fact,  utilize,  their  subjec¬ 
tive  nature,  will  they  make  their  appearance  in  Chapter  IV* 

^Furthermore,  •van  opinion  data  oan—and  miat-^  tr*at*d  aa  data 
to  b*  analjraad,  not  aa  oonolnalona  and  oartalnljr  not  aa  raooanandatlona^  aa 
aoM  oritloa  aaaai  to  boliava.  Daaorlptlona  of  th*  dlatri>Biioii~(}yafilaiida)  of 
opinion  or  otiiar  phanonma  ara  th*  baglimin,,  not  tha  and,  of  th*  Mrvajr 
raaoarohar'a  naln  Job,  ahlefa  la  to  naka  Inforanoaa  froa  "ahat  foaa  nlth  ahat 
undar  what  oonditiona.''  For  an  •laboration  of  thia  arfoamt  and  oountar-argB- 
■ant  aaa  Shair'a  ravlair  and  tha  praaant  ravlaaar*a  oonamt  in  OoUaw  and 
Maaaarch  Librariaa.  1959,  20,  pp.  163-^  and  ldL9<^« 


Except  nhen  not  used  in  such  ”hi^er-order”  inferences,  reports 
on  scientists'  eyeluetiona  of  oonnunioetion  channels  arei  in  the  revieiver's 
Judgment,  of  little  usefulness  to  the  planning  of  action  of  more  than 
local  scope.  On  the  local  level,  they  may  be  instructive;  the  librarian 
of  a  particular  establishment  may  be  helped  in  his  decision-making  by 
knowing  how  the  scientists  he  serves  evaluate  each  periodical  on  a  long 
list,  how  satisfied  they  are  with  the  various  services  furnished  by  his 
libraries,  and  what  criticisms  they  have  to  make.  On  the  more  general 
level,  such  information  does  not  seem  likely  to  be  useful,  although  use¬ 
ful  ideas  may  come  from  the  more  detailed  evaluations  or  criticisms  that 
scientists  have  sometimes  been  called  upon  to  make  of  specific  features 
of  different  communication  channels.^ 

2.  Forms  of  evaluation  data. 

Evaluations  reported  in  the  studies  under  review  take  the  fol¬ 
lowing  forms: 

a.  Satisfaction  with  the  communication  system  as  a  idiole.  — 

In  some  instances  scientists  are  asked  to  express  their  general 

a ticf action  vith  scientific  communications  or  to  rate  their  own  ability 
to  keep  up  with  new  developments.  (Study  122,  p«  36;  Study  106,  p.  lUO; 
Study  116,  p.  $9). 

b.  Evaluation  of  chmnel  types.  —  More  commonly,  scientists 

are  asked  to  give  an  evaluation  of  a  particular  channel  type,  or  to  rank 

a  number  of  channel  types  as  to  thdr  usefulness  either  for  partiotilar 

purposes  or  in  general.  For  example,  scientists  have  been  asked: 

—to  say  whether  they  find  scientific  sessions  of  their  society 
satisfactory,  In  need  of  some  improvement,  or  in  need  of  much 
irprovement  (Study  106|  pp«  1$6,  279 )| 

—to  rate  on  a  six  point  scale  from  "essential"  to  "no  use" 
each  of  eight  different  oommunication  channels,  ranging  from 
official  maetings  throu^  contact  with  others  to  reports  and 
technical  papers  (Study  11U«  pp*  9)} 

—to  state  whether  they  "obtained  a  significant  amount  of  in¬ 
formation  in  their  field  from  attending  maetings",  (Study  111» 

pp.  229,  2314)1 


^Ihe  differential  useihlnsss  of  knowledge  for  action  on  the  local 
and  general  level  is  discussed  in  Chapter  I|  pp«  b  It  ehoold  also  be 
remembered  that  aa^rassions  of  opinions  era  paeolijurly  ssnaitive  to  even 
minor  ohsngee  in  th#  wording  of  qaeetiona  or  inetruetlons.  Thia  farther  re¬ 
duces  the  value  of  purd(L]c  'dfsexlptive  acoeu^a  of  dLstrlbutions  of  bpihiens, 
aiidhakss  it  oven  mm  difficult  to  draw  simultansous  Inf sraho'es  trvm  a- 
multltuds  of  local*  atudlaa. 
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check  wliether  they  '^depended  on  eeoh  of  ^  channel^ 
to  keep  up  with  advances  In  their  field”  and  o^o  ”how 
adequate  they  find  each  of  these  sources”  (Study  106^ 
pp.  279|  Utli;  cf»  Table  F«22|  Column  6)t 

c^  Evaluation  of  the  quality  of  particular  features«  —  Perhaps 
more  informative  are  the  Instances  in  vihich  scientists  were  asked  to  evalu¬ 
ate  channels  separately  with  regard  to  certain  of  their  characteristioe* 

Tor  example,  scientists  were  asked  to  evaluate  as  good,  medium,  or  poor, 
each  of  eight  features  of  an  abstracting  service,  ranging  from  ^breadth 
of  coverage  of  articles”  through  "grouping  of  abstracts  in  the  Journal” 
to  "overall  effectiveness”*  (Study  109,  p*  8;  and  107,  p*  7-8)*  In  this 
matter,  incidentally,  it  was  found  that  biologists  appeared  to  be  more 
satisfied  with  coverage  than  with  the  pron^tness  of  publication  of 
Biological  Abstracts,  while  figures  on  actual  coverage  and  promptness 
called  in  the  investigator's  Judgment  for  precisely  the  opposite  evalua¬ 
tion*  In  at  least  one  study  scientists  were  asked  to  render  Judgment 
on  certain  policies  of  periodical  publishing  in  their  discipline! 
did  they  believe  that  present  editorial  policies  slanted  their  discipline 
toward  ov  away  from  certain  fields  "very  much”  "some,  ”  or  "not  appreciably” 
that  there  was  a  shortage  of  good  e3q)ository  papers;  that  the  "referee 
system”  creates  barriers  to  publications  by  subjecting  authors  to  annoying 
requirements;  and  so  on  (Study  lOU,  pp*121,132p3li)» 

iSvaluations  of  sub-categories  of  given  channel-types  were  also 
called  for*  For  exan^le,  scientists  were  asked  to  rate  on  a  six-point 
scale  the  usefulness  of  basic  Journals,  and  again  that  of  applied  Journals, 
in  each  of  four  categories  of  age  of  publicatioif  (Study  llU,  p*H6)«  • 
d*  Evaluation  of  the  importance  of  particular  features*  — 
Scientists  were  not  only  asked  to  evaluate  how  well  existing  media  per- 
fomed  in  specified  aspects,  but  also  what  the  relative  iir^rtanoe  of 
satisfactory  performance  in  these  respect#  was*  Others  were,  in  fact, 
asked  to  vote  their  preferences  as  to  changes  in  editorial  policy  axid  the 
like*  For  exaitple,  aclentists  were  aakedi 

—whether  they  considered  ae  "essential  in  an  abatraotlng 
Journal”  of  their  discipline  each  of  six  different  charao- 
teristioa,  ranging  from  ”conqplete  coverage  of  the  aelected 
Journals,”  thxwgh  "publioatlon  of  abstracts  within  cos 
year  of  appearance  of  original  artiolea”  to  "inoluaion  in  each 
issue  of  a  full  subject  index”  (Study  107,  P*  8)| 

—to  rank,  as  to  their  importance,  five  features  of  abstracts, 
ranging  from  "wide  eoveragt  of  teohaioil  Jouxnsls”  to  ’tain* 
tenanoe  of  cost  to  usar  below  five  dollars  a  year"  (Study  109, 
p*  10)f 
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—whether  they  favored  eetablishiiig  an  e^aitory  Journal; 
whether  the  ayatem  of  refereeing  submitted  papers  should  be 
changed  in  either  of  two  proposed  ways;  and  so  forth 
(study  lOU,  pp.  133-135)} 

—to  indicate  what|  in  their  opinioni  distinguished  good 
from  bad  review  articles*  Their  repliesi  recorded  verbatim^ 
were  classified  into  eight  categories  (Study  116|  p.  Il43)* 

e*  Pseudo-quantitative  estimates*  —  Some  scientists  were  asked 
to  perform  the  difficult  feat  of  estimating  ”what  percentage  of  their 
research  information  was  obtained  from  domestic  as  against  foreign  period¬ 
icals”  (Study  llU,  p.  1|6  and  22);  or  to  ”give  approximate  percentages  of 
the  use  of  conferences  and  of  scientific  literature* ••if  considerable 
technical  information  is  obtained  from  both  conversations  and  conferences 
and  scientific  literature”  (Study  HI,  p*  229)*  Some  such  data  are  included 
in  the  tables  submitted  herewith  (Table  E-1,  Columns  U-6;  Table  E-8,  Study 

in), 

ft  Enutneration  of  difficulties#  —  Scientists  are  sometimes 
asked  to  describe  or  to  categorize  the  difficulties  they  have  encountered 
with  specified  kinds  or  channels  of  scientific  information,  or  with  sci¬ 
entific  information  in  general#  Scientists  were  asked,  for  example, 
whether  they  found  any  obstacles  in  keeping  wp  with  advances  made  in 
foreign  countries,  and,  if  so,  to  specify  the  languages  involved  (Study 
116,  pp*  15U-5);  or  whether  they  found  Soviet  information  in  their  field 
to  be  readily  available,  and  if  not,  to  describe  the  particular  problems 
encountered  (Study  HOB,  p*  $)•  (It  turned  out  that  $h%  of  those  who  did 
not  consider  Soviet  information  readily  available  had  never  tried  to 
obtain  it)*  In  another  instance  the  scientists  were  asked  to  list  on  a 
questionnaire  some  of  the  difficulties  they  had  in  obtaining  required 
information  and  keeping  up  with  advances  in  their  field*  Their  written 
replies  were  classified  into  lU  categories  (Study  122,  p*  53)« 

g»  Evaluations  of  particular  channels*  —  The  studies  contained 
a  goodly  number  of  repoirts  of  scientists'  evaluations,  rankings  or  ratings 
of  particular  abstracting  services,  paHicular  periodicals  and  the  like* 

In  several  instances  scientists  were  asked  to  select  what  they  oonsideared 
the  best  channel  of  a  given  type,  for  example,  to  state  >Mch  were  the 
three  most  important  Journals  for  them  to  read*  Such  questions  have  been 
used  as  a  basis  for  describing  the  consensus  of  choice  among  soientlsts 
in  a  given  department  or  other  unit,  and  alec  as  starting  points  for 
assessing  the  concentraticm  of  their  reading  on  particular  ohamiele* 

These  derivative  data  have  been  summarised  in  Table  £»12* 


Bv  Conarunicatlon  Skills  aiid  Fractlcea;  Uae  of  Library  Servioet 


No  attempt  la  made  here  eyatematicallv  to  review  reports  on  the 

languages  scientists  are  able  to  read^  their  keeping  a  personal  index^  the 

place  where  reading  is  done  (library,  home  or  laboratory),  their  delegation  cf 

liioratuic  searches  to  librarians  and  feimilar  mattera  The  following  list  merely 

enumerates  the  kinds  of  communication  skills,  practices,  and  services  on 

which  data  have  been  collected  in  the  reviewed  studies « 

Im  With  information^receiving  acts  or  time  intervals  as  units* 

We  list  first  those  items  which  were  used  in  studies  using  the 

diaiy  technique  to  describe  each  reading  or  coicmunlcatlon<-receiving  act  A 

Private  index,  library  index,  library  personnel,  accession 
list,  bibliography  prepared  by  the  library,  or  notification 
slip  from  the  library  as  sources  calling  an  item  to  the 
diaHi9t*s  attention  (Study  10$,  p.  159); 

whether  an  article  was  read  in  the  form  of  a  reprint,  in  a 
Journal  idiich  was  the  property  of  the  diarist,  routed  to 
him  by  the  library,  requested  by  him  from  a  library  of  his 
own  department,  or  from  another  library,  etc.  (Study  102, 
pp*  595  and  632-633;  Study  120,  pp.  23  and  li5  and  passim; 

Study  UU,  p*  27); 

whether  reading  was  done  in  the  library,  office  or  labor¬ 
atory,  at  home,  while  traveling  on  duty,  or  elsewhere 
(Study  120,  pp.  25  and  U7;  Study  llU,  p.  26); 

whether  the  item  was  copied,  indexed,  or  otherwise  processed 
by  the  respondent  (Study  120,  pp.  26  and  1;8;  Study  102,  p.  633)* 

whether  cr  mmuxiicatlon  activities  clustered  on  certain  days  or 
certain  hours  of  the  d^y  (Study  101,  pp.  60-63). 

2m  With  other  units. 


The  studies  contain  an  even  larger  variety  of  statements  about 
soientlsts'  communication  skills  and  practices,  and  their  use  of  libraxy  serv* 
ices  v:hlch  are  not  tied  to  particular  information-receiving  acts  •  Heporta 
may  state,  for  exaiipxe,  how  many  scientists  have  ever  made  use  of  a  given 
service;  how  many  possess  a  certain  skill;  or  how  they  rate  the  useful¬ 
ness  of  one  service  or  another.  The  following  topics  are  dealt  with  in 
this  manner  in  the  studies  shown,  but  this  is  not  an  esdiaustive  lists 

Skill  in  foreign  languages,  having  read  scientific  works 
in  foreign  languages,  having  used  translation  services 
(Studies  122,  HOB,  lOk,  and  ll6); 

keeping  of  personal  indexes  (Study  122); 

regularity  with  which  literature  searches  ere  performed, 
and  reasons  for  their  omission  (Study  IlOA); 


^^ee  Chapter  11,  pp*  12«*22  oonoeming  the  use  of  ■'acts*'  and 
other  units  of  recording  la  soienoe  information  atudiea*  daaaifioationa 
of  reading  aota  by  language  in  which  read  hase  been  summariied  in  Table  E«6* 


delegation  of  literature  eearchee  to  own  aeeletante  or  to 
library  pereonnel  (Studiee  122  and  llhh 

where  reading  is  done(Study  119)| 

when  reading  ie  done (Studiee  119  and  101)$ 

use  and  evaluations  of  library  reference  eervicee*  reference 
catalogues!  acceeeion  listsi  bibliographies  especially  made 
upi  notification  slips!  guidance  by  libraiy  personnel!  etc« 
(Studies  122  and  111)| 

the  manner  of  obtaining  literature!  such  as  purchasing 
books!  subscribing  to  journals!  reading  reprints!  obtaining 
journals  from  departmental  or  firm  libraries!  from  other 
libraries!  private  loans!  etc*  (Studies  122!  Uli!  119! 
10?!  and  120). 
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Chapter  Four 

INFERENCES  FROM  IIULTIFLE  DATA 


This  chapter  has  been  reserved  for  those  results  of  the  re* 
viewed  studies  which  could  not  be  Incorporated  Into  the  volume  of  tables ^ 
because  they  are  based  on  multiple  data,  complex  computations ,  or  verbal 
reasoning  from  the  data*  Here  are  Interpretations  of  the  joint  occurrence 
of  diverse  phenomena,  conclusions  from  the  comparison  of  rates  and  Indexes, 
and  inferences  from  the  convergence  of  multiple  evidence*  The  fact  that 
It  was  possible  to  gamer  these  passages  Into  a  sln^e,  residual,  chapter, 
while  the  bulk  of  the  findings  could  be  reported  In  tables  of  one,  two, 
or  **  rarely  **  three  variables,  shows  how  little  intensive  analysis  has 
been  undertaken  in  this  area*  Descriptive  statements  combining,  at  best, 
two  variables,  are  the  rule;  possible  confounding  variables  are  seldom 
controlled;  and  intezpretatlons  rare. 

The  passages  below  summarize  the  nearest  examples  of  "analysis 
in  depth"  (cf.  Chapter  I,  pp.  3"U)  that  could  be  found  in  the  reviewed 
studies.^  Although  there  is  no  reason  to  assume  that  their  topics  are 
representative  of  the  topics  that  can  be  "analyzed  In  depth",  these 
sunmarles  deserve  the  reader's  careful  examination  as  indicators  of  the 
potential  yield  of  Intensive  analysis  of  behavior  data. 

a*  Personality,  work  assignment,  and  milieu  as  determinants.  — 
Several  studies  report  data  separately  either  for  scientists  engaged  in  fure 
research  and  applied  research,  or  else  for  scientists  employed  at  pure 
and  applied  research  institutions.  But  what  happens  to  pure  researchers 
in  applied  envirormients ,  and  vice  versa?  Does  a  scientist's  own  work  and 
the  milieu  in  which  he  works  make  independent  contributiona  to  his  com* 
isunication*gathering  behavior?  Engineers  in  the  Applied  Physics  Labora¬ 
tory  of  Johns  Hopkins  University  were  fotind,  in  general,  to'^foUow  the  pat¬ 
tern  of  the  applied  scientists,  while  engineers  of  the  School  of  Engineering 
"veered  in  the  direction  of  the  pure  scientists*"  This, according  to  the 
investlgatsrs^  "demonstrates  the  effect  of  type  of  organization  on  methods 
of  gathering  technical  information*"  (Study  111$  pp*  230*33)* 

Does  the  intellectually  more  active  tedinologiet  "read  tha 
litarature  beoausa  it  helps  him  to  solve  tie  technical  problems,  or  is  it 

^But  of*  also  tha  work  of  ?oigt,  cited  on  p*  31  above* 


mirtly  that  h«  la  the  type  of  piraon  who  likea  to  reed  the  literature t** 

Study  119  finds  olalsie  to  haiwe  referred  to  the  literature  as  a  first 
step  in  dealing  with  one's  current  problem  much  more  prswelant  among 
those  dealing  with  long-term»  fundamental  and  research  problems  |  than 
among  those  dealing  with  short-term ,  routine ,  administrative  and  produc¬ 
tion  problems.  These  claims  also  vaxy  according  to  the  person's  age, 
his  academic  qualifications,  snd  his  position  in  the  company.  But  when 
the  pertinent  figures  are  standardised  on  the  nature  of  the  problem  cur¬ 
rently  worked  on,  differences  disappear  almost  entirely  between  age  groups, 
partly  between  academic  ranks,  and  hardly  at  all  between  management,  pro¬ 
duction,  and  research  personnel.  The  investigators  conclude  that  "factors 
related  to  the  Individual,  and  Independent  of  the  particular  problem, 

^aa  well  as/  factors  related  to  the  problem  itself  •••  influence  people 
to  refer  to  the  literature  ...  but  the  personal  factors  appear  to  be 
rather  more  iaqportant  than  the  problem  factors."  (Study  119,  pp* 

b.  Access  to  channels  as  a  determinant.  —  The  amount  of 
time  chemists  devote  to  reading  on  the  Job  was  found  directly  related  to 
the  ease  of  their  access  to  scientific  literature.  Reading  time  was 
directly  related  to  the  availability  of  Journals  at  chemists'  desks, 

to  the  location  of  library  facilities  in  the  chemists'  building,  and  to 
the  existence  of  company  library  facilities  (Study  101,  pp.  56-58).  On 
the  other  hand,  chemists  were  found  to  spend  less  time  in  discussion  when 
they  were  outnushsred  by  other  scientists  in  their  finns  (Study  101,  p.  59). 

c.  The  latent  functions  of  scientific  meetings.  —  A  paradox 
no  tad  by  more  than  one  investigator  is  the  regularity  with  idiich  aolen- 
tists  attend  naetings  of  soientiflo  sooiatias,  while  they  deny  with  almost 
equal  regularity  that  listening  to  papers  at  such  meetings  is  of  any  use. 
Among  the  particular  features  of  siaatingi  from  whidh  soientists  claim  to 
have  derived  moat  information  benefit,  tim  role  of  informal  contacts  looms 
quits  larga  whsn  Juxtspossd  to  that  of  ths  offioial  prokram  of  ths  matting. 
(Study  116,  pp.  l58-6b.)  This  is  trus  sspsolslly  for  pure  researchers 
(Study  111,  p.  234}*  Moreover,  it  is  precisely  scientists  in  tha  cate- 
goriss  of  most  frequsnt  masting  sttendsnoe  those  most  sotivs  in  re- 
ssaroh  and  most  highly  qpialifisd  aoadtmioally  —  who  most  frequently  deny 
obtaining  sigiifioant  information  from  maetings  (119,  pp*  37  and  36)* 
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One  concludes  that  the  functions  of  solentific  naetings  are  not  those 
idiich  ostensibly  motivate  the  bulk  of  their  programsi  but  other  forms 
of  comnunication  —  symposiai  corridor  meetings  |  the  presence  in  one 
room  of  those  interested  in  a  single  area  —  as  veil  as  extra-informa¬ 
tional  functions  I  such  as  setting  deadlines  for  the  completion  of  reports. 

d.  Sending  -  receiving  ratio.  —  The  amount  of  time  spent 
by  chemists  in  sending  and  receiving  scientific  information  has  been  com¬ 
pared  for  both  oral  and  written  transmission.  In  conjunction  with  es¬ 
timates  of  the  relative  time  required  to  read^  write  or  speak-and- 

hear  a  given  amount  of  Informational  material,  this  leads  to  tentative  con^ 
elusions  concerning  the  rate  of  information  exchange  between  Industrial 
chemists  and  other  scientific  groups,  and  the  relative  efficiency  of 
the  spoken  and  written  word  (Study  lOlA,  pp.  3U-37)« 

e.  Dispersion  of  relevant  infonnation  over  many  sources^ 

Bela tions hip  of  dispersion  to  satisfaction  with  the  coapunication  system 

In  different  disciplines.  —  The  average  chemist  in  the  sample  of  Study  116 
perceivedmuch  of  the  work  relevant  to  himself  as  concentrated  in  a  small 
number  of  institutions;  the  average  biochemist  perceived  his  news  as  more 
dispersed,  and  the  average  zoologist  even  more  so.  In  addition,  chemists 
came  closer  to  agreement  in  their  choice  of  the  "five  •••  institutions  most 
significant  in  your  field"  than  the  biochemists,  and  the  biochemists 
showed  greater  agreement  than  the  zoologists  •  Almost  exact  parallel 
findings  are  obtained  when  the  "three  most  important  Journals  for  you" 
axw  substituted  for  each  scientist's  five  top  institutions.  Apparently 
there  either  is  greater  heterogeneity  of  interest  among  zoologists  than 
among  biochemists  or  chemists;  or  else  it  is  rarer  for  an  institution 
to  lead  in  more  than  one  specialty  in  zoology  than  in  the  other  two 
disciplines.  On  the  other  hand  it  seems  that  the  interests  of  chemists 
are  more  neatly  defined  along  generally  recognised  principles  of  specia¬ 
lization  (corresponding  to  the  division  of  labor  between  institutions  and 
Journals)  than  is  true  for  zoologists  or  biochemists. 

Greater  perceived  concentration  of  important  work  in  a  few 
top  institutions  or  in  a  few  Journals  was  found,  as  hypothesised,  to  be 
associated  with  satisfaction  with  one's  ability  to  keep  abreast  of  scien¬ 
tific  developments,  even  when  discipline  was  controlled  (Study  116,  pp*  $0-53 
58-60,  135-136). 


In  study  122,  by  contrast,  “The  hypothesis  that  research 
sorkers  in  large  cities  with  relatively  easy  access  to  sources  of  infor¬ 
mation  and  more  abundant  contact  with  colleagues  would  estimate  their 
ability  to  keep  up  with  advances  to  be  better  than  those  working  in  the 
countryside  and  in  smaller  cities  was  not  supported*^  It  should,  however, 
be  noted  that  this  study  deliberately  excluded  those  over  kO  years  old, 
professors,  directors  of  institutes,  “and  other  persons  in  top  positions 
who  can  be  expected  to  know  personally  most  of  the  scientists  in  their 
own  field.**  (Study  122,  pp.  32-33  and  36). 

f.  Familiarity  with  a  source  is  a  stimulant  to  its  use.  — 

The  countries  most  often  named  by  a  sample  of  scientists  as  those  **whose 
research  activities  they  would  like  to  know  more  about"  are  the  very 
countries  from  which  information  is  knovin  to  be  easily  available.  The 
investigators  conclude  that  "one  of  the  greatest  stimulants  to  the  use 

of  information  is  familiarity  with  its  source •“  (Study  HOB,  pp.  6  and  7) 

g.  Creative  scientists  are  open  to  external  influences.  — 

**The  successful  technologist  is  the  one  who  is  open  to  external 

Influences,  who  is  aware  of  the  outside  world  both  as  something  that 
modifies  him  and  as  something  that  he  modifies.**  This  is  inferred  from 
the  following  findings:  (1)  Many  respondents  stated  that  most  ideas  or 
stimulation  for  new  work  had  not  come  throu^  any  channels  of  communica¬ 
tion  but  rather  from  their  own  intuition  and  thou^t,  but  this  was  es¬ 
pecially  true  for  those  who  were  in  fact  not  working  on  a  current  problem. 
(2)  Having  a  problem  to  work  on  was  correlated  with  general  hi^  ac¬ 
tivity  including  hi^  communication  activity.  The  investigators  also 
tentatively  ascribed  to  the  good  technologist  “an  ability  to  make  use  of 
chance  events",  but,  according  to  their  own  statements ,  had  no  satisfactory 
way  of  testing  this  hypothesis.  (Study  119,  pp*  53-59 •) 

The  association  between  the  performance  of  scientists  and  the 
diversity  of  their  contacts  with  the  rest  of  the  world  is  corroborated  in 
a  very  different  way  in  Stuci^y  117*  The  rated  performance  of  scientists 
was  compared  to  the  frequency  of  their  contacts  with  the  five  ooHeagues 
they  rated  moat  si^iifioant  to  their  work.  The  correlation  is  positive 
when  colleagues  differ  from  the  interviewed  scientist  in  attitude  and  nature 
of  prior  employment,  but  sliihtly  negative  when  the  colleagues  were  just 
like  the  scientist  himself  in  these  respects.  Ihsn,  instead  of  five 
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colleagues  I  the  single  most  important  colleague  was  considered  alone> 
the  correlations  were  positive  throughout*  The  authors  conclude  ten¬ 
tatively!  "For  maximum  performance  it  is  helpful  to  have  at  least  one 
close  colleague  with  a  similar  orientation  —  someone  who  talks  the 
same  language  •••  But  one  or  two  such  Individuals  are  enough*  To  pro¬ 
vide  the  stimulation  of  new  ideas »  it  is  important  that  the  remaining 
contacts  be  with  people  of  dissimilar  orientations*"  (Stucity  117,  pp* 
313-19.) 

h*  The  necessity  of  rediscovery  and  double  exposure ♦  — 
Sometimes  pieces  of  work  which  have  been  igfiored  by  the  scientific  com¬ 
munity  prove  to  be  highly  significant  when  someone  finally  stumbles  upon 
them  in  the  back  volumes.  Two  such  Instances  are  described  in  Study  Xl6, 
along  with  cases  of  information  Tdiich  had  reached  a  scientist  sometime 
in  the  past,  while  its  relevance  to  his  own  work  did  not  become  ap¬ 
parent  to  him  until  it  was  brought  to  his  attention  a  second  time  at  a 
later  date  and  by  another  source.  It  is  suggested  tentatively  that  it 
is  often  necessary  to  publicize  Information  repeatedly,  lest  it  fall 
to  enter  the  stream  of  communications  which  will  lead  to  its  ultimate 
user.  From  the  point  of  view  of  the  consumer  of  the  information,  it 
seems  sometimes  necessary  to  be  exposed  to  the  information  repeatedly 
before  it  will  make  an  intact*  More  knowledge  about  the  prevalence  of 
such  occurrences  and  of  the  details  of  the  histories  involved  vould  be 
necessary  to  test  this  hypothesis  and  to  determine  the  causes  at  work. 
(Study  116,  pp.  ii2-U5*) 

i.  Utlligation  of  published  articles.  —  On  the  basis  of 
information  on  chemists'  reading  time  and  on  the  number  of  articles  ab¬ 
stracted  in  Chemical  Abstracts  in  a  given  year,  it  was  concluded  that 
only  about  one  half  of  one  per  cent  of  the  articles  published  in  chemistry 
are  read  by  any  one  chemist.  (Study  101,  pp.  6,  38,  iil  and  65.) 

J,  General  activity  level.  —  The  overwhelming  positive  inter- 
correlations  (among  respondents  engaged  in  research)  between  six  iteM 
descriptive  of  communication  gathering  activity,  and  "working  on  a 
problem,"  leads  the  authors  of  study  119  to  postulate  a  "gsnerel  activity 
level."  This  Interpretation  is  bolstered  by  a  factor  andLysis  of  these 
variables,  as  well  as  by  the  finding  that  each  of  a  whole  series  of 
oharaoteristlos  of  readers  correlates  positively  with  the  presence  of 
presumably  desirable  characteristics  among  the  journals  th^  read 
'-C  '  * 
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k»  Rglationshlps  of  time  allocated  to  varioua  aotlvltlea*  — 
Study  101  undertakes  an  analysis  of  tine  budget  patterns,  ascertained 
by  ovservations  of  the  activities  of  chemists  at  random  moments  distri¬ 
buted  over  a  period  of  nine  consecutive  working  days.  Correlations  be¬ 
tween  the  time  spent  in  scientific  communication,  equipment  use,  eid 
varioua  other  activities  are  shown,  with  ceiling  effects  controlled. 

Thus,  for  example,  it  is  reported  that  ’'as  scientific  communication  in¬ 
creases,  all  other  scientific  activity  tends  to  decrease  more  than 
wDuld  be  expected.'*  (Study  101,  p.  50)  Since,  of  course,  no  actual 
increase  (change  over  time)  was  observed  in  this  survey,  the  above  may 
be  restated  as  follows:  the  more  time  is  spent  on  scientific  communica¬ 
tion  by  the  chemists  of  a  company,  the  smaller  is  the  share  of  time  that 
other  scientific  activities  occupy  among  all  remaining  activities.^ 
Corresponding  relationships  are  reported  for  other  categories  of  activity. 
(Study  101,  pp.  1*3-50) 

1*  Reading  more  does  not  mean  reading  less  intensively.  — 

"It  appears  that  there  is  no  conflict  between  seeing  many  journals  and 
reading  them  thorou^ly  •••  it  seems  plausible  to  conclude  that  seeing 
many  journals  and  reading  them  thoroughly  are  both  reflections  of  the 
same  factor."  This  is  inferred  from  the  finding  that  those  who  claim 
regularly  to  see  many  journals  classify  as '*'read”  (rather  than  "scanned”) 
almost  as  large  a  proportion  of  their  journals  as  do  those  who  claim  to 
see  few  (Study  119,  pp*  23  and  101). 

m.  Individual  accident  —  aggregate  regularity.  —  The  learning 
of  new  developments  by  "chance"  —  (i*s*j  while  not  deliberately  engaged 
in  "keeping  abreast")  —  is  often  of  great  importance  to  scientists;  and 
even  information  idiich  is  actively  sought  not  infrequently  comes  to 
their  attention  through  unsjqmeted  sources.  On  the  basis  of  a  number  of 
indications  of  the  prevalence  of  these  es^eriences,  Studbr  116  suggests 
that  idiat  aiders  as  an  accident  from  the  point  of  view  of  the  individual 
may  be  an  expected  occurrence  from  a  larger  point  of  view,  this  receives 
some  corroboration  from  the  occasional  eaqperience  that  a  scientist  will 

^inoe  these  are  so-called  eoologioal  correlations,  based  on 
scatter  plots  of  companies  rather  than  of  Individual  chemists,  it  is  left 
open  whether  the  same  chemists  who  spend  much  time  in  scientifio  oonnni- 
oation  devote  less  of  their  remaining  time  to  other  scientific  activities, 
or  whether,  perhi^,  in  plants  where  some  chemists  spend  a  great  deal  of 
time  on  scientific  communication,  other  chemists  spe^  disproportionately 
less  tins  on  other  scientific  activities. 
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have  facts  of  ralevanoo  to  hia  own  work  brou^t  to  his  attention  through 
several  routes ,  each  of  them  ^accidental,”  and  each  independent  of  the 
others.  One  such  case  is  described  in  detail.  It  is  recommended  that 
the  information  network  among  scientists  be  considered  as  a  system 
and  that  it  may  be  possible  to  increase  the  likelihood  of  desirable 
”chanoe”  ooinoanication.  (Study  116a,  pp.  Ud-U9;  116B,  pp.  196-97*) 

n.  Literature  used  more  for  ideas  than  for  reference.  —  The 
conclusion  that  ”to  the  technologists  in  our  sample,  the  main  function  of 
the  technical  literature  is  not  that  of  a  reference  source  for  consulta¬ 
tion,  but  a  primary  source  of  stimulation”  is  reached  by  the  authors  of 
Study  119  on  the  basis  of  the  conjunction  of  a  number  of  separate  findings 
which,  in  their  own  words,  ”fall  into  a  more  meaningful  pattern”  when 
this  interpretation  is  applied.  The  findings  in  question  are  the  fol¬ 
lowing: 


Few  technologists  believe  that  they  can  get  from  the  technical 
literature  useful  information  In  solving  their  problems; 

many  technologists  say  that  they  get  most  of  the  ideas  or  sti¬ 
mulation  for  improvements  and  methods  from  written  materials; 

a  large  portion  of  articles  read  and  considered  useful  have 
been  met  with  by  chance; 

very  few  of  the  respondents  were  able  to  give  the  title  of  an 
abstracting  journal  that  t^iey  have  used  in  the  previous  quarter 
year;  idien  used,  abstracts  are  stated  to  have  been  used  more 
often  for  current  use  than  for  searches; 

more  than  half  of  those  whose  firm  had  a  library  did  not  use 
it,  while  those  who  did  use  firm  libraries  were  usually  satisfied 
with  them  although  ”by  id^at  seemed  to  be  reasonable  criteria 
the  libraries  within  British  industry  are  generally  regarded  as 
seriously  inadequate.” 

The  authors  conclude  that  ”there  is  thus  a  good  deal  of  circumstantial  evi¬ 
dence  for  the  hypothesis  that  the  literature  is  used  very  much  more  for 
news  than  for  reference.”  (Study  119,  pp«  57--56). 

o.  Ease  of  personal  ooimnication  and  satisf action  in  different 
disciplines.  —  Personal  cosnonication  seems  to  flow  more  easily  ttong 
soologists  ttan  among  chemists  in  the  sample  of  Study  116,  and  more  easily 
among  <Atemists  than  among  biochemists.  This  conclusion  is  based  on  the 
following  indications  t  *  ^ 

For  keeping  informed  of  work  at  the  major  insiitutlons  in  their 
respective  special  ties,  soologists  valued  personal  communication 
more  highly  than  chemists,  and  chemists  more  highly  than  bio¬ 
chemists. 

Hhan  invited  to  point  out  weaknesses  in  the  oommuaioation  system, 
of  the  biodMmists  voiced  complaints  about  poblications,  as 
opposed  to  66|l  of  the  chemists  and  of  the  poologistsi 
Tm  of  the  bio^mlsts  remarked  on  personal  contacts  while  of 
and  \S%  of  the  soolo^ts  did  so* 
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65^  of  the  zoologlaUf)  but  only  U6^  of  the  blochenlete  end  US% 
of  the  ohemletSi  eeld  that  they  eould  eek  ooneone  itien  in  need 
of  specif io  inforaetion  in  their  aeoondery  fields. 

95%  of  the  soologietSi  80%  of  the  chemists  and  only  $8%  of  the 
biochemists  ranked  forms  of  personal  communication  among  the 
four  channels  most  frequently  calling  to  their  attention  develop¬ 
ments  in  their  primary  fields  of  attention. 

Several  of  the  biochemists,  but  none  of  the  chemists  or  zoologists, 
volunteered  the  statement  that  personal  contacts  seldom  furnished 
them  with  news  of  work  in  progress  in  other  places.  Many  chemists 
and  zoologists  made  statements  to  the  contrary,  for  example, 
can  keep  up  via  the  grapevine.*' 

Zoologists  expressed  greater  satisfaction  with  the  conmaunication 
situation  than  chemists  or  biochemists,  and  that  in  spite  of  the 
fact  that  they  also  perceived  the  greatest  dispersion  of  vital 
information  over  many  sources.  (Cotiq[>are  Itemjs  above) 

These  facts  are  conjecturally  related  to  the  following  structural 
characteristics  of  the  three  disciplines:  recency  of  their  es¬ 
tablishment  as  recognized  parts  of  the  scientific  world;  in¬ 
volvement  in  enterprises  outside  of  the  academic  world;  differen¬ 
tial  pace  of  development;  nuniber  of  people  and  places  doing  im¬ 
portant  research  work;  rapidity  of  recent  expansion  and  turnover 
in  personnel;  conanunication  customs  and  traditions  (Study  ll6, 
pp.  58-63). 

p.  Journal  characteristics  related  to  the  characteristics  of 
their  readers.  —  A  very  thorough  and  interesting  analysis  of  the  relation¬ 
ship  between  characteristics  of  jotimals  and  characteristics  of  their 
readers  is  undertaken  in  study  119*  It  is  first  shown  that  there  are 
certain  correspondences  between  the  findings  obtained  by  three  different 
interview  questions  about  journal  readership.  Next,  the  number  of  journals 
(from  a  list  of  97)  in  which  respondents  claimed  to  have  "read  or  scanned 
at  least  one  article  during  the  past  year  "  is  shown  to  be  related  to  the 
following  oharaoteristlcs  of  the  xwspondents:  age,  number  of  years  with 
firm,  experience  in  present  work,  nature  of  responsibilities ,  technical 
qualifioations  (cf.  Table  E-13).  These  are  discussed  in  detail  and  the 
question  of  possible  spuriousness  of  some  of  these  relationships  Is  examined. 

Journals  are  next  classified  by  a  librarian  according  to  eleven 
different  dimensions,  including t  relevancy  to  respondent's 

spscialty;  technical  preparation  necessazy  for  an  understanding  of  the 
journal;  presence  of  reports  on  fundamental  work;  iresence  of  reports  on 
ig>plied  work;  and  so  on.  The  per  cent  of  respondents  who  had'kwad  or 
scanned  at  least  one  article  during  the  past  year"  in  the  average  Journal 
in  each  olasa  is  shown  (of.  Table  E-10,  Columns  1  and 


^Sndti  percentages,  to  be  sure,  are  affected  by  the  number  of 
journals  In  eadi  class  whicdi  are  included  in  the  ohedc  list.  The  more 
esdtaustive  the  list  of  joumals  in  a  givm  oategozy,  the  smaller  will  be 
the  percentage  of  readers  having  read  articles  in  the  average  journal  in 
that  oategozy. 


The  ijBplioatlona  of  these  figures  are  dlsouasedi  with  proper  caution  re¬ 
garding  any  inferences  as  to  the  direction  of  causality* 

Than  follows  a  olassifioation  of  respondents  according  to  el^t 
diffex*ent  dimensions*  The  per  oent  of  the  respondents  in  each  respondent 
category  who  had  '^read  or  scanned  at  least  one  article  during  the  past 
year*'  in  the  average  Journal  in  each  Journal  category  is  computed  (Study 
119 9  p*  63)*  From  these  contingency  tables  a  matrix  of  contingency  co¬ 
efficients  is  constructed^  revealing  the  pattern  of  relationships 
between  Journal  characteristics  and  reader  characteristics  (Study  119 « 
p,  20i  cf,  our  Table  E-10,  Columns  3-6).  The  Investigators  forego  a  "formal 
factor  analysis  /as/  not  Justified,"  but  in  view  of  the  remarkable  con¬ 
sistency  of  the  signs  of  these  relationships  they  suggest  that  a  "general 
factor  runs  throu^  the  characteristics  •••  it  seems  reasonable  to  describe 
/it/  as  Intellectual  activity."  The  relative  magnitude  of  the  contingency 
coefficients  contributed  by  each  of  the  reader  characteristics  is  then 
examined,  and  the  relative  magnitude  of  the  contingency  coefficients  con¬ 
tributed  by  each  Journal  characteristic  is  subjected  to  a  similar  examina¬ 
tion.  Thus  it  is  found  that  among  the  reader  characteristics  "easily  the 
most  Important  variable  is  the  number  of  Journals  read,  and  this  is 
followed  by  use  of  abstracts  and  /hy  technical  qpaallficatlons*"  Among 
the  Journal  characteristics,  "the  two  most  important  variables  are  the 
presence  of  reports  of  fundamental  work  and  the  absence  of  advertisements." 

A  note  of  caution  regarding  inferences  about  the  direction  of  causality 
follows* 

In  spite  of  the  relationships.  Journals  containing  many 
advertisements,  containing  no  reports  of  fundamental  work,  being  easy  to 
read,  etc*,  enjoy  higher  average  readership  than  their  opposite  niunbers 
even  among  the  "intellectually  active"  readers  —  although  leas  markedly 
^than  among  the  rest*  In  fact,  "there  is  only  one  group  we  have  examined 
idiich  p:'efer8  fundamental  Journals  to  non-fundamental,  and  that  is  the 
group  of  those  who  claim  to  read  more  than  20  Journals  in  all*”^  The  in¬ 
vestigators  point  out  that  "the  Journal  oharaoteristics  associated  with 
the  reading  of  the  more  intelleotually  active  part  of  the  population  are 

^This  stu4y  covere  "technical  grades  from  foreman  upwards",  and 
tha  analysis  hsre  dssoribsd  doss  not  singls  out  ths  scientists  st  a  separate 
category. 
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precisely  those  characteristics  ivhich  tend  to  go  with  a  low  readership 
figure  —  or  I  In  raugh  terns  |  the  brighter  readers  are  more  Inclined  to 
favor  the  less  popular  Journals*  In  this  respect  the  technical  Journals 
follow  Just  the  same  pattern  as  general  newspapers  and  magazines? 

(study  U9,  pp.  11-22. 


^Actually,  disproportionately  high  readership  of  less  popular 
Journals  by  the  ** intellectually  more  active  part  of  population”  does  not 
necessarily  bespeak  a  more  refined  taste  on  their  part ,  but  would  follow 
necessarily  if  two  conditions  held:  (1)  the  intellectually  more  active 
read  a  larger  number  of  Journals;  (2)  the  more  popular  Journals  are  read 
by  almost  everyone 9  at  least  among  the  intellectually  leas  active.  In 
that  casoy  the  only  way  one  could  raise  the  number  of  one's  journals  above 
the  average  would  be  hy  selecting  some  of  the  less  popular  ones.  Conse- 
quently,  the  less  popular  Journals  would  loom  disproportionately  large 
among  tix>ae  read  by  the  readers  of  many  Journals. 

In  facty  none  of  the  Journals  are  read  by  almost  everyone,  but 
the  more  popular  ones,  by  definition,  more  nearly  approach  this  state. 
("Reading”  here,  after  all,  requires  merely  "reading  or  scanning  at  least 
one  article  during  the  last  year.")  Therefore,  at  least  a  part  of  the 
favor  in  which  "brighter  readers"  seem  to  hold  the  "less  popular  Journals" 
can  be  accounted  for  by  sinqply  assuming  that  thqy  read  a  larger  number  of 
Journals . 


The  investigators  do  not  present  the  nua^r  of  Journals  read  by 
the  "brighter  readers"  i.e.,  by  those  ranking  high  on  components  of 
"intellectual  activity.”  They  do,  however,  show  that  the  several  conpo-> 
nents  are  correlated  with  on*  another;  and  of  all  these  oosponents, 

"Nuiber  6f  Journals  read"  tuz*ns  out  to  be  the  best  predictor  of  kind  of 
Journal  read.  One  may  surmise  that  the  nukber  of  readers  of  a  Journal 
would  have  been  the  best  predictor  of  the  characteristics  of  its  readers, 
if  it  had  been  included  in  the  analysis. 

for  a  aysteauitic  disoussioa  of  the  ari^netie  properties  of 
"popularity,"  see  William  N.  MdPhee,  "Raphasard  Sjqposure  and  Pq^ular 
Renown,"  Pttlic  Opinion  Quarterly^  forthooning* 
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Chapter  Five 

SOME  NEGLECTED  APPROACHES 

The  many  different  approaches,  topics  and  research  questions  that 
have  been  entertained  by  inquiries  into  the  information-receiving  behavior 
of  scientists  have  been  outlined  in  the  preceding  chapters.  Here  and  there, 
as  the  different  kinds  of  past  research  efforts  were  identified  aad  classi¬ 
fied  according  to  a  systematic  framework,  gaps  became  apparent  —  approaches 
that  seemed  both  feasible  and  promising,  yet  had  actually  been  little  used 
or  —  in  some  instances  —  not  at  all.  The  following  pages  recapitulate 

these  neglected  approaches  in  outline  form  and  add  one  or  two  further 
1 

ones. 

1.  In  general; 

a.  ^Fundtions  to  be  served”  as  the  starting  points  of  inquiries,  — 
Research  which  focusses  on  functions  of  t  he  scientific  communication  system 
and  which  asks  in  what  v/ays  each  is  being  met  by  existing  channels  of  com¬ 
munication,  how  adequately,  and  how  efficiently  (cf.  p.  3^)*  This,  in 
turn,  calls  for  efforts  —  both  theoretical  and  empirical  —  to  identify 
important  functions  of  the  system  (cf.  pp.  30-33).  Less  exclusive  atten¬ 
tion  to  one  or  two  of  these  functions  (cf.  p.  31 )• 

b.  Interplay  of  channels;  chains  of  acts;  sleeper  effects.  —  Con¬ 
sideration  of  the  interplay  of  events  —  often  distributed  over  a  period  of 
time  and  involving  several  conmunication  channels  —  which  may  have  been 
necessary  to  bring  a  message  to  a  scientists  or  to  make  him  appreciate  its 
relevance  to  his  work.  Consideration  of  the  possible  relevance  of  a  message 
to  a  man's  work  which  may  not  become  apparent  until  some  time  after  the 
message  has  been  received  (cf.  pp.  36-37)* 

c*  Messages  and  acts  as  units  of  recording*  Combined  research 
strategies  —  Research  which  systematically  makes  messages  the  units  of 
recording*  In  general,  more  deliberate  choice  of  the  units  of  sasplixy  and 
recording  and  use  of  new  combinations  of  conceptualisation,  sampling  and 
data-gathering  techniques*  The  following  seem  worth  explarii^s  acts  as 
units,  weighted  before  tabulation  by  their  duration  in  minutes  (p*  18 }| 
acts  and  messages  as  units  in  interview  studies  (cf.  p*  15)$  time  samplii^ 


^Thls  list  has  benefited  trom  a  preliminary  discussion  with  wm^ 
bers  and  guest  of  the  Documentation  Bssearoh  Panel  of  the  Science  I^orma* 
tlon  Council,  October  $,  1959* 
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of  events  by  observation  or  diary  ,  with  subsequent  interviewing 

concerning  their  antecedents^  yioldj  and/or  effects  (cf.  p,  20) • 

2»  In  assessing  the  effects  of  lnformatlon»recelving  behavior; 

a.  Studies  of  how  functions  are  served^  as  above. 

b.  Yield  of  scanning  special  categories  of  channels.  —  For  exam- 
ple^  Investigation  of  the  relative  yield  of  scanning  Journals  close  to 
one's  field  of  interest  and  those  peripheral  to  it^  with  the  thought  that 
such  data  might  suggest  ways  to  facilitate  scanning^  or  to  pull  together 
for  scientists  in  a  particular  field  leads  to  information  in  peripheral 
fields  t 

c»  Correlation  with  achieved  level  of  information#  —  Studies  of 
the  effect  different  patterns  of  exposure  have  on  scientists'  Imowledge. 

For  example,  efforts  to  Identify  new  items  of  information  that  should  be  of 
interest  to  a  large  number  of  persons  in  a  given  field  and  then  to  test 
their  knowledge  of  the  information  —  perhaps  at  successive  dates  —  or 
their  skills  in  locating  it.  Do  those  who  read  certain  Journals  know  more 
of  the  developments  of  a  given  field  than  those  who  read  fewer  Journals 
but  talk  to  more  colleagues  who  do?  Which  group  hears  of  the  developments 
sooner?  (cf.  p.  37). 

d»  Correlation  with  performances  —  Controlled  experiments  to  com¬ 
pare  the  progress  of  scientists  on  Identical  or  comparable  research  prob¬ 
lems,  while  being  randomly  assigned  to  various  patterns  of  access  to  infor¬ 
mation  sources  and  services.  Correlations  of  exposure  patterns  with  per¬ 
formance  in  uncontrolled  situations,  which  have  been  attempted,  face  the 
double  difficulty  of  measuring  performance  on  dissimilar  tasks  and  of  con¬ 
trolling  statistically  other  determinants  of  performance  (notably,  elements 
of  scientific  curiosity)  idilch  are  themselves  correlated  with  exposure  to 
information  (cf.  p.  37)« 

s.  True  diffusion  studies.  Studies  that  take  individual  mits 
of  information  (messages)  and  atteapt  to  discover  how  they  percolate 
throui^  the  scientific  coonunity  (of.  p.  21)  —  perhaps  by  means  of  meas¬ 
urement  of  adiieved  level  of  information,  as  tf>ove«  Row  long  does  it  take 
for  news  of  a  givmi  diseovery  to  reach  researchers  in  various  fidlds,  at 
various  types  of  institutions,  with  various  oonmsnioatiMi  habits?  Oo  mes¬ 
sages  that  fail  to  reach  significant  niabers  have  asy  special  earmarks? 
(N>lioation  in  obsovre  Journals?  lade  of  informative  titles?  Special 
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content  I  prooedure,  fomuXai  aveilabllity  of  material?)  How  many  aoiantiata 
are  eventually  reached  by  each  kind  of  newe^  and  what  are  the  oharaoterietice 
of  sclantiets  that  are  mlesed?  (cf«  p«  2l)« 

3»  In  deecriblng  information-receiving  behaviors 

a»  Informal  and  oral  communication#*"-  Systematic  inclusion  of 
personal  communication  among  scientists  in  various  settings  and  of  infor¬ 
mation-receiving  which  was  not  planned  by  the  recipient  (cf •  p*  27 )«^ 

Research  on  the  operation  and  usefulness  of  scientific  meetings  and  con¬ 
ferences  (cf.  pp.  146-147)* 

b»  Patterns  of  exposure.  —  Ascertaining  the  range  of  channels  to 
which  each  scientist  is  exposed;  for  examploj  are  heavy  journal  readers 
frequent  meeting-goers^  or  are  these  two  different  breeds  of  people?  Do 
those  who  read  few  Journals  make  up  for  it  by  reading  many  reviews,  or 
not?  (cf.  pp,  50>  52-5li). 

c.  Radiua  of  oxposure.  —  Classification  of  what  is  read  and  attend¬ 
ed  to  by  its  closeness  to  the  reader's  om  field  of  specialization.  What  is 
the  range,  or  breadth  of  horizon,  that  a  scientist  scans?  How  much  of  his 
information-gathering  is  concentrated  on  his  own  field  (subject  dispersal)? 

d.  Interpersonal  complementarity  of  exposure  —  Are  scientists 
who  do  not  read  certain  Journals,  or  who  do  not  attend  certain  meetings, 
in  touch  with  others  who  do?  What  is  added  to  each  scientist's  own  read¬ 
ing  horizon,  for  example,  by  the  information-receiving  behavior  of  col¬ 
leagues  with  whom  he  talks  —  either  Informally,  or  as  fellow-members  of  a 
research  team?  Do  all  team  members  read  the  same  Journals,  for  example, 

or  is  the  number  of  different  Journals  read  by  the  team  as  a  whole  substan¬ 
tially  greater  than  that  read  by  any  Individual? 

Ij,  In  accounting  for  information-receiving  behavior: 

a.  Role  and  contextual  detenBlnantSi  —  Correlation  of  information- 
receiving  behavior  and  experiences  with  the  milieu  in  idilch  the  scientist 
works  and  the  roles  he  occupies  besides  that  of  researdier.  For  example, 
what  difference  does  it  make  whether  he  teaches,  serves  on  research  grant 
committees,  consults  with  outside  agencies,  etc,?  Do  scientists  In  cer¬ 
tain  positions  act  as  relays  of  Information  to  others?  What  are  ttie  effects 
on  a  scientist's  information-receiving  experiences  of  geographic  Isblatloo 
from  centers  of  research;  being  a  lone  specialist  in  a  given  fldld;  pres¬ 
ence  of  good  Information  services  in  one's  organisation?  (cf*  pp*  li9-56)* 

^On  l^e  possibility  of  planned  action  to  enhance  the  benefits  of 
personal  and  "unplanned”  communication,  see  Stu4y  116,  pp*  l61i-172* 
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bt  Nature  and  phase  of  resaarcht  —  How  does  information«*reoeiv-» 

Ing  behavior  differ  .with  the  nature  of  the  projects  worked  on?  How  does 
it  change  through  time  as  one  moves  from  one  phase  of  a  project  to  another? 
(cf.  p«  lj6)« 

Cm  Simultaneous  consideration  of  several  determinants#  —  What 
is  the  communication  behavior  of  **pure”  scientists  in  "applied”  institu¬ 
tions?  How  do  interests >  nature  of  work,  and  milieu  interact  in  determin¬ 
ing  one's  communication  behavior?  Is  it  primarily  a  function  of  one's  own 
enduring  characteristics,  or  of  ^e  nature  of  the  current  work  assignment? 
(cf.  pp.  ij6-56). 

In  general,  more  multivariate  correlations  and  moro  "analysis  in 

depth." 

*  * 

This  list  has  enumerated  some  of  the  major  approaches  and  consid¬ 
erations  that  seem  to  hold  promise,  yet  have  been  little  attended  to  in  the 
research  which  has  been  completed.  The  list  is  not  intended  as  a  program 
for  future  research;  nor  would  it  be  a  well-balanced  one,  since  it  does 
not  attempt  to  recapitulate  what  is  worthwhile  in  the  approaches  that  have 
been  emphasized  to  date.  It  is  simply  intended  to  round  out  the  announced 
purpose  of  this  review:  to  display  the  variety  of  research  that  has  been 
done  and  can  be  done  in  the  flow  of  information  among  scientists* 

The  emphasis  throughout  has  been  on  general  approaches  and  strate¬ 
gies  and  on  basic  methodological  issues.  A  list  of  more  detailed  and 
specific  topics  for  research  has  already  been  submitted  in  another  context*^ 
Although  this  review  does  not  constitute  a  program  for  further  research,  it 
is  hoped  that  it  will  be  found  useful  in  formulating  one.  Such  a  program 
must  take  into  account  not  only  the  views  of  other  ccomunicatlon  reaeardiers^ 
but  especially  the  views  of  those  specialists  who  will  be  ultimate  users  of 
any  research  in  this  field x  operators  and  policy  makers  of  the  scientific 


Study  116*  See  eapeoially  the  pages  printed  on  blue  piper,  rad 
Ch^er  IV* 
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coznnninicatlon  system*  This  prominently  Includes  scientific  edltor8« 
documentallsts^  information  specialists,  and  experts  in  special  library 
work*  But  it  also  Includes  science  educators,  officers  of  scientific 
bodies  and  institutesi  and  othersi  for  there  is  good  reason  to  assume  that 
the  in^lications  of  research  in  scientific  inibrmation-'flow  will  extend 
beyond  the  handling  and  processing  of  written  documents;  there  may  well  be 
call  for  action  concerning  conferences,  work  schedules,  professional 
duties,  educational  policies,  location  of  institutes,  and  other  matters.^ 


^See  footnote  1,  p«  $7 
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A  aln^e  IdentiXying  nunbar^  with  tuffixta  A,B  waa  aaal^Md  lAiara  aora  than 
ona  pablloation  or  doounant  baaed  on  the  aaaa  atudy  waa  awailabla*  Unlaaa  other* 
wlae  indloatad^  all  oitatlona  in  aueh  oaaaa  refer  to  the  *'A'*  doovnenti  idiioh  ia 
generally  the  more  oonq^ata  report* 

ICSI  refara  to  the  ProoaadingB  of  the  (19$6)  Ihtamational  Confaranoa  on 
Soiantiflo  Information*  Fas^tion^  however,  refara  to  Area  1  of  the  ^printa, 
ainoe  the  actual  Frocaedinga  volunaa  have  not  yet  baoona  available* 
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A*  Studies  from  which  empirical  findings  were  exceiTpted 


Aokoff,  Ruaaell  L*,  and  Hiohael  H*  Halbert,  An  Oprationa 
Reeearoh  Study  of  the  So^ien^^  Activity  of  ChemiatB7 
Miinao*  ISevelmd:  Caaa  Ihatitute  of  ^o)miogy,^6pera* 
tiona  Raaearoh  Qroup,  1958* 

Halbert,  tfiohael  H*  and  Ruaaell  L*  Ackoff,  >*An  Operationa 
Raaearoh  Study  of  the  Diaaemination  of  Soientiflo  Ihfor* 
mation,"  ICSI,  pp*  87-120. 

Bernal,  J,  D*,  "Freliininaxy  Analysia  of  Filot  Quaatloimaire 
on  the  Uae  of  Scientific  Literature,”  p>a  ^^^yal  Society 
Scientific  Information  Conference,  19UB^  pp*  50?-637/ 

Cole,  P*  F*,  ”The  Analyaia  of  Reference  Queatlon  Recorda  aa 
a  Guide  to  the  Information  Requirement  of  Sciantiata,” 
J*  of  Documentation,  1958,  llj,  197-207. 

The  Cononittee  on  the  Survey.  The  Unlveraity  of  Chicago. 

A  Survey  of  Reaearch  and  Trai^g  in  tte 

l^athematcal  Sciencea,  U.  of  (/hicago,  1957*  (all 
cftatlona  refer  to  I*art  I) 

Fishandon,  R*  ^Methods  by  Which  Reaearch  Workera  Find 
Information,”  ICSI,  pp.  153-169. 

Gerard,  R*  W*,  Bjjror  to  Hya^logy,  Waahington,  B.  C*, 
American  Phyalolo  glcal  Society,  195^  • 

QQlaaa,  Bentley*,  ”A  Survey  of  Biological  Abatraoting,” 

AIBS  Bunetin,  January  and  April,  1955*  (Citationa  are 
the  four  paMa  p  bliehed  in  tte  kjaril  iaaue,  referred 
to  aa  pp*  6*9») 

,  Survey  of  Biolo^c^  Abatoaoting,  Final 
Re|x>rt  to  the  feniateM  of  Biologioal  Abettcta,  Ittmeo* 
195li. 


,  and  Sharon  H*  Noreood,  ”How  Soientiata 
Actually  Learn  of  ^rk  Itaportant  to  Them,"  ICSI,  pp* 
185-187* 


OriQr,  Dwight  £*, 
Tt  American 


_ ,  "Fhyaioa  Abatraoting.”  Amarloan  JoutmI  of 

FtOTlcen95o*  Vol,  18,  pp«  1i17-4^« 

Halbert,  Miohael  H*  and  Ruaaell  L*  Aokoff  •  See  Study  Id* 


Hamer,  Saul,  "The  mfexmation-Oatharinc  Haiblte  of  Amarloan 
Hadioei  Soientiata,”  ICSI,  pp,  267-2^, 

,  "Amasloan  Uae  of  Soviet  Ifadioal  Raaear^” 
Soliao.  71950.  128.  pp.  9-05. 

.  "mforMtlon-aathariiit  HiMt*  of  Iteiton  in 
ran  an3~Appll.d  SolMflCf*  MiwtrUl  id  In*ln*Tln« 
Clmditir.  19S»»  1^#  pp.  2zlW36.  — b***™ 

__________  and  Maxy  Herntr*  Saa  Stodjr  126. 

_ ,  and  Daaltt  0.  lOrattf  "Building  a  fteotluaal 

kibnrjr^  Oiartnal  »d  ln*iii**rln«  iw.  1951»(  ^ 
pp.  W60  an6 
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HertSR  David  Bendel«  and  Albert  H«  Rubenstelni  Team  BssearohR 

New  York:  Colua^bia  Univeralty  Department  of  mdustnai 
Engineering^  1953* 
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Hoggj  It  Ht  and  J#  Roland  Snlthj  A  Survey  of  the  Use  of 
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Library  Service,  Columbia  U.,  1957* 
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Problems#  Opportunities #  and  kesearoh  ^swns#  Mimeo# 

NSW  Torkt  Columbia  university  Bureau  or  Applied  Social 
Research  1958# 
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#  ** Planned  and  Unplanned  Scientific  Conmunl* 
ealion,"  ICffl.  pp.  189-233. 
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Pels,  Donald  C#,  **Social  Factors  Related  to  Performance  in 
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Notation  and  Synbolt 
utad*  in  Tablat 


Important  QualifioatioM  in  companion  volnma>  thaaa  tablaa  art  intandad  for 
raading  in  conjunction  wltn  a  companion  voiuna  of  taxt^  which  oontaina  important 
oaveata  raaarding  tha  intarpratation  of  tha  data  hara  raproducad,  oftan  in 
abhravlatad  form,  lha  companion  volume  also  axplalna  tha  organisation  of  tha  data 
and  soma  of  tha  terns  used  harO|  liata  oomplata  citations  to  tha  original  dooumanta# 
and  diacuaaaa  thair  mathodologiaa. 

Flguraa  in  any  ona  table  not  fully  compar^la.  Bach  table  Juxtaposaa  data  from 
many  atudlaa^ich  bear  on  any  one  aubjacl*  HSacausa  atudiaa  differ  from  ona 
another  in  populationa«  definitions  of  tarma«  and  many  other  mathodologioal  points 
(sea  text  volume),  tha  figoras  placed  aids  by  side  in  any  one  table  hara  are  not 
fully  comparable.  A  oonsciantioua  effort  is  made  to  record  tha  crucial  matters  in 
the  eaptiona,  supplamentad  by  footnotes.  Navarthalass,  fill  justice  could  not 
always  be  dona  to  tha  operations  underlying  each  datum* 

"Additional  data.”  Footnotes  grouped  together  under  this  heading  reproduce  or 
cite  data  pertinent  to  a  given  table  which  could  not  be  aocosssodated  in  ttie  boebr 
of  the  table. 

Information  in  column  headings.  In  each  table,  a  legend  —  usually,  a  column 
heading  —  precedes  the  data  from  each  study*  It  contains  the  following 
information,  reading  from  the  tops 

(1)  A  code  number  identifying  each  study,  and  referring  to  the  bibliography 
in  the  companion  volume;  followecl  ^y  the  piye  number  of  the  original 
document  from  which  the  data  are  taken.  iTmen  material  from  mazy 
different  pages  is  included  in  one  column,  page  numbers  appear  where 
appropriate/) 

(2)  Authors*  names j  year  of  publication,  if  more  than  one  study  by  the  same 
authors  is  included  in  this  review. 

p)  A  concise  definition  of  the  population  Included  in  the  study* 

ik)  Explanation  of  the  data  reproduced,  lowing  miits  of  obsezrvation  and 
measurement,  bAsea  of  computation,  etc*,  as  far  as  possible.  Data 
gathered  bv  direct  observation,  self-observation,  withdrawal  records, 
and  records  of  Inquiries  will  be  easily  recognized  b>  the  wording  of 
this  explanation.  The  words  "diary"  or  "diarist"  appear  in  the  legends 
to  all  data  coming  from  diary  records.  All  other  data  originated  either 
in  self-adfflii^stered  questionnaires,  or  in  personal  interviewai  for  a 
distinction  of  these  two,  see  bibliography. 

(5)  If  applicable:  deeig nation  of  -categories  of  population  or  svents 

Footnotes.  Footnotes  are  symbolized  In  four  different  ways  and  grouped  accordingly 
for  the  reader*  8  convenlenoe: 

(X)  Small  lettera  starting  with  "a"  denote  elaborations  of  matter  generally 
included  in  column  headings,  aspacially  as  ddscribad  in  Item  (h)  above. 

(2)  Capital  letters  from  the  early  part  of  tha  alphabet  denote  additional 
data  (other  than  minor  subdivieiona  of  row  oatagoriea). 

(3)  Small  letters  starting  with  "z"  danota  elaborations  or  qualifications 
of  row  headings. 

(U)  Capital  letters  from  the  late  part  of  the  alphabet  stand  for  other  notas. 
Capital  and  small  versions  of  the  seme  letter  (for  exeople,  m  and  If)  are  never 
used  in  the  same  table. 

Empty  cells.  There  ere  frequent  instances  of  catagorias  (rows)  for  which  figures 
are  not  given  by  ell  tha  atudiaa  represented  in  a  table*  2h  the  intcreet  of 
clarity,  tha  following  oonvantion  is  followed i 

(1)  A  blank  apaoa  or  daah  — •  indicates  an  abasnoa  of  data  for  a  givan  oatagoxy, 
which  in  no  way  affaota  tha  data  given  for  other  oategorlea  in  tha  oolmnu 

(2)  A  trippla  XXX  indloatta  that  tha  eaaae  which  would  fall  into  tha  given 
category  have  been  omitted  from  the  tabulation,  including  totals,  bases  for 
psroent^ng,  ato* 

(3)  A  triple  dot  •••  indioataa  that  the  oaaas  which  would  fall  into  tha  given 
oategory  (according  to  daflnitiona  used  in  other  oolnana)  have  been  aeaigned 
to  other  oategoriee  in  tha  sees  column* 

(k)  An  actual  rep^  of  "saro**  is  always  indioatsd  by  the  digit,  0,  never  by  a 
blank  apace  or  other  eymboX* 

Ihen  the  dLatinetion  between  the  laat  two  olaeeea  is  in  doubt,  the  triple  dot  it 
used*  This  ie  the  oaee  in  a  few  of  the  inetanoea  idiare  categories  were  oonstruoted 
by  inveatigatore  from  replies  to  ”open-ended"  queatione* 

•  • 

Cro(WK**ftarw>8f.,  P«(.  naNr.  r*l*r  to  orlfiml  dootHnt.*  fitbl*  *■!)■■■  i«f«p 
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TABI£  E~1  -•  &xpoiur«  to  oil  choanola  ooskblnodt  Sxpoturo  to  writton 
and  oral  ohannoli  ocmparad. 


101|  ppt  24,  30 
Aokoff  A  Halbort 

Chemiais  In  unlvorsltloi  or  Induitrlal 
organlsationa  with  5  or  nora  ohai&lats 
in  160  US  matropolltan  araaa 


Type  of  Organisation®* 

Universities^ 

Industrial 

organisations' 

Hours  per  week  spent 
in  scientific  ocmmunl- 
oation  (both  in  and 
out  of  work-area  and 
working  day) 

-w 

'  (if 

16*5  hours 

Percent  of  chemist- 
moments  in  work-area 
during  working  day 
which  were  devoted  to: 

Soientifio  oonmunioation 

23.5% 

32. 

Receiving  oral  soientifio 
communication 
(listening)* 

1.6% 

13.7JJ 

Receiving  written  soien¬ 
tifio  communication 
(reading )y 

4  *3^ 

9.3^ 

Receiving  soientifio 
ccnmuni  cation^ 

11.9J5 

25.0% 

Notes  about  column  headlnga 

^  ”A  ooninun  loot  Its  act*  *  •  is  defined  aa  any  reported  verbal  or 
written  transfer  of  infonsation^  where  information.  .  .  la 
used  in  a  broad  sense  to  include  any  kind  of  message*  «  «  • 

Each  group  member  reported  hia  oontacta  and  other  aotivities 
for  approximately  30  fifteenH&inute  Intervals  randcnly 
selected  over  a  five-week  period*** 

^he  figures  for  industrial  organisations  '^represent  our  adjusted 
estimates  based  upon  data  obtained  from  both  surveys**  (p*  26), 
i.e»,  from  a  1957  survey  with  the  aid  of  observers,  and  a  1958 
survey  based  on  self -observation  among  a  sub-sample*  The 
manner  of  adjustment  is  not  specified*  The  figures  for  univer¬ 
sities  are  based  on  the  observer  figures  only  and  are  **ttnadjusted*'' 
(Cf*  figures  for  **8oientifio  oommuni  oat  ion —in-time"  on  pp*  24, 

26,  and  30*) 

^The  oorresponding  "unadjusted**  figure  is  26*7^*  (p*  26)* 

n  Additional  data 

figures  also  given  by  fieia  ot'  research  [123,  p.  88|  110,  p*  230)* 

Corresponding  figures  for  "sending  oral,"  "sending  written, "  and 
selected  other  oategories  are  given  on  p*  30* 

^Correlations  of  the  time  allooation  of  ohemists  with  oharaoteris- 
tios  of  the  ocmpanies  that  employ  them  are  shown  on  pp*  53-37* 

B*g*,  more  time  is  given  over  to  soientifio  oosnunioation  in 
petroleum  than  in  pharmaosutioal  oompaniesi  unpublished  material 
ooottpies  more  tisw  in  eoi^mnies  engaged  in  applied  researeh  than 
in  those  engaged  in  basio  resear oh|  where  ohemists  are  surrounded 
by  more  non-ohemioal  soientists,  the  ohemists  devote  less  of 
their  time  to  soientifio  oomnuaieatioo  in  general  and  to  group 
disouesloo  in  particular,  but  more  to  reading  published  material* 

^Also  given  separately  for  Barth  doiemeee,  tfatlMmatioef  Rmiee,  ClMmistry* 
Biology,  B^neerifig,  Msdieine  (|^*  ggO-ggl)* 
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lABUB  B-1  (Contlauad) 


I 

I 

0 

n 

II 


ll2,pp.73-4,  91-2 
Htrt«  &  Rttb#mtein 
r«- 

•aftrohtrs  in  9  indus¬ 
trial  rassardi  and 
davelopmsnt  tsams 


Aver  ago  ounkar  of 
oommunloatiTO  acts 
(soiantifio  and 
othar)  par  15-min- 
uta  pariod^ 


ITT 


121.  p.  87 
Tornudd,  1988 
EanisW-tlnnisk 
Junior  rasaaroh 
workars 


liadlM  ras  pon- 
dant's  astiaata 
of  tha  impor- 
tanoa.  to  him. 
of  profassional 
litaratura  (as 
opposad  to  oon- 
▼arsations. 
oorraspondanoa, 
maatings. 
coursas^  and 
study  tours  P 

(4r  (ff; 


no.  pp  .280-231 
Baraar.  1984 
ArofassioMl  aanbars 
of  soiantifio  divi¬ 
sions  of  Johns 
Hopkins  Onivarsity* 
(5C9(  had  doctoral 
dagraas ) 

liaaian  raspoadant*^ 
astinatad  *'paroant- 
aga  of  usa  of  soion- 
tifio  litaratura” 

(as  opposad  to  oon- 
varsations  and 
oonf  araaoas 


15T 


Danish 

Finnish 

il  - 

All  respondents 

76-805{ 

76-80J{ 

60?: 

Type  of  institution: 

»■  2. 

Aoadamio 

80-86^ 

8S-9C9( 

eojf' 

II 

Research 

76-80JJ 

70-753t 

80?f^ 

^  u. 

Industrial 

70-75JI 

7S-8QJC 

— 

II 

Respondent's  work: 

il  ' 

Pure  research 

6. 

Both 

60?C 

H  ’• 

Applied  research 

50?: 

II 

Rank: 

i 

;  Notes  about  row 

headings 

8. 

!  1 

Supervisors 

•  86 

1  9. 

Professionals 

•66 

0 

Assistants 

.68 

■ 

Sisa  of  Team: 

1  11* 

2-4  menubars 

.85 

1 

6-6  man^ara 

•  91 

X3. 

m 

9-11  aanbara 

•68 

1 

Tasks  aasignad  to  taami 

1 

lU. 

Hany  short-run 
problans  assigned 
individually 

•68 

!l 

II 

Few  long-term  pro- 
blmsa  aasignad  to 
group  ac  whole 

.71 

^Consists  of  the  oatagorlaa  "receiving,  oral. " 
and  "general  discussion."  the  latter  account^ 
ing  for  about  two^thirds  of  each  figure*  The 
statement  (Study  101.  p«6li)  that  "tha  indust¬ 
rial  chamist  spends  almost  twice  as  much  time 
at  work  with  recorded  Information  as  with 
oral"  is  contradicted  by  tha  figures  given  on 
p.  30.  unless  "general  discussion"  is  ommitted 

^Consists  of  the  oatagorias  "receiving,  writ¬ 
ten"  and  "reading  for  retransmittal." 

^Consists  of  tha  sum  of  the  two  preceding  lines, 
and  is  equal  to  the  category  "soiantlllc 
oomnunioatlon"  minus  tha  sum  of  tha  categor¬ 
ies  "sanding,  oral"  and  "sanding,  writtan." 

^Engineers  in  tha  School  of  Enginaaring 
(predominantly  a  teaching  institution; • 

TlSnginaars  in  tha  Applied  Physios  IiSboratory 
(fliU-tima  missile  development)* 


-3  - 

TABLE  E-2  —  Reading  Time  per  week. 


From  obeerratione 
at  random  momenta 

- I5I71TT5 — 

Ackoff  &  ^Ibe^ 
Chamiete  in  uni- 
vereltiee  or  indua- 
trial  organieatione 
with  6  or  more 
ohemiste  in  150  US 


From  time  re« 
corded  for 
each  reading  . 
act  in  a. diary 


nroa  retroflpeotive 
estimate  on  self-* 
administered 
questionnaire^ 


- 155 - 

Shaw _ 

Scientists  and  engineers  on  research 
staff  of  US  Forest  Products  tab  ora- 
tory  (GS  5  to  os  14) 


metropolitan  areas 
tor  cent  of  okemist- 
moments  in  work** 
area  during  working 
day  which  were  de¬ 
voted  to  roading^o 


Average  hours  per 
week  devoted  to 
reading  acts 

(Diary) 


Average  "time 
spent  per  week 
on  libreury 
materials ” 

(Questionnaire) 


(1) 


1. 

All  respondents 

Type  of  institution: 

2. 

University 

4.3^ 

3. 

Industrial 

9.3)( 

Rank  of  scientist:^ 

h. 

High 

5* 

Medium  high 

6. 

Medium  low 

7. 

Low 

Study  1®  Study  2^ 

Study  1*  Study  2" 

p.,28 

p.49,36 

p.  14 

p .  36 

(s) 

U; 

(6J 

1.9U 

1.6U 

4-6* 

3-4 

3-4 

7-8 

7-8 

1-2 

5-6 

3-4 

1-2 

3-4 

3-4 

less  than  1 

1-2 

3-4 

Notes  about  column  headings 

*  Instru'^tions  specified  that  ”very  brief  references  to  working  tools  (say 
1  minute  or  less)  need  not  be  recorded." 

^ith  respect  to  "working  day"  or  "in-time,"  Study  101  states  (pp.  14,  30) j 
"Relative  to  this  method  of  observation,  the  work  wo'ok  of  the  chemist 
consists  of  27.5  hours,  five  days  of  five  end  one-half  hours  each."  The 
reviewer  assumes  that  this  constitutes  a  definition  of  the  hours  during 
whioh  observations  were  made,  not  an  empirical  dusoripbion  of  the  time 
ohemlsts  spond  In  theli  work  area.  Sinc^  the  labter  is  not  indicated, 
presentation  of  the  above  percent  figures  seeme  preferable  to  conversion 
into  hours. 

^"Reading"  hare  is  made  up  of  the  categories  shown  In  Study  101,  p.  30,  as 
"reading  for  retransmittal, "  plus  "receiving,  written." 

n  i^ditlonal  data 

^Study  116,  (!liaisell--rasearoh  chemists  a  large  chemical  company)  had 
supervisors  rate  chemists  as  "high,"  "sklddle,"  and  "low"  in  orsatlvity. 

66^,  20^,  and  19^  respectively,  stated  that  they  spent  more  than  five 
"hours  per  week  on  the  j6b.  .  .reading  and  consulting  the  technical 
or  soientifio  literature  (other  than  reports  axK)  correspondence)." 

77^,  61^,  and  63^,  respeotively,  stated  that  they  spent  more  thiun  2 
hairs  per  week  at  home  in  similar  aotivity.  Crsatlvity  rating  and 
having  a  Fh.D.  mads  independent  contributions  to  these  diffsrenoes. 
(Qusstionnairs— pp.  45,  48,  66). 

|a 

"Also  given  ssparatsly  for  routed  and  non-routsd  sMterial  and  by  respondent's 
discipline* 

^Also  given  separate!^  for  researchers  engaged,  aooordlng  to  their  ewa  aoeouBt^ 
in  puxie  solenoe  (5*9  hoars)i  in  applied  eolmncre  (tuo  houri)|  and  in 
(6.5  iMurs)*  Xnstruotions  reedt  eoienee  fiope  before  eny  eepeot  of 
produetion*" 


Tablo  B»2  (Oontinuad) 


From  retrospect Iva  eetlnete 

queetioaaaire? _ 

lOZ,  p.  656 
Bernal 

Soien^iste  at  Cem- 
brld$e  Unlvereity 
and  various  British 
research  ori^anisa- 
tions 

Average  ”estiinate“TSC 
the  time  spent  per 
week  on  'the  litera¬ 
ture.*” 


on  self -administered 

- 121,  pn — 

Tornudd,  1965 
Solentists  at  ^he 
Uellon  InstituteV 


Average  number  or 
hours  per  week  read¬ 
ing  or  consulting 
material  in  the 
library 


(6) 

(7) 

5.3 

6. 2®" 

2. 


s.ey 


3. 


5.r 


4. 

5. 

6. 

7- 


5.1 

6.7 

4.3 

4.9 


Additional  data 

^Also  given  separately  for  Chemistry,  Engineering,  Bot.  Solenoe  and 
Riysios,  (pp.  28,  49,  36. )• 

^Also  given  separately  for  Chemistry,  Engineering,  Bot.  Solenoe  and 
Physios,  (pp.  14,  86  Peroentages  to  be  computed )• 

Notes  about  row  headings 

*The  four  ranks,  readlBj  ffOl  Mfhes'c  xo  loweAt,  ares— for  Study  120| 
0S14,  OS  12  and  13 j  OS  9  and  11|  08  6.  (Figures  for  08  7  are 
emitted  here.)  For  Study  102  the  four  ranks  ares  professors  and 
direct ors I  lecturers  and  assistant  direotors}  senior  research 
workers;  Junior  research  workers . 

^Consists  of  "Cambridge,”  "Uedioal  Researoh  Counoll,”  and  "RothaMted.” 

^Consists  of  "Department  of  Soientifio  and  Industrial  Researoh,”  and 
"Industrial  Researoh  Laboratories.” 

^eii^ted  average  for  the  several  ranks  oomputed  by  the  reviewers. 


Otnor  -i^ctee 

^Ixoludee  teohniolane*  "The  primary  field  is  ohMdstry  and  ohsmioal 
technology*  «  •  the  preparatory  stage  of  each  fellow^ip  inoludee 
a  critical  etu4y  of  the  literature." 

by  th.  r^ritrnna  by  dividing  total  olnut..  p.r  2-aoiith  and 
1-arath  diary  pwlod  by  60  tlM.  th.  tmbtr  of  diwiat.  (10$  aad 
101)  tlBM  Hi.  n«i».r  of  .Mkt  (aMualqg  1  aontb  .q*.!.  k»33 


TABLE  S-3— Reading  aots  ptr  waek 


L20f  pp*  b,  55 

Shaw 

Soiantlits  aiud 
engineers  on  re¬ 
search  staff  of 
US  Forest  Products 
Lab  (OS  5  to  14) 

ATerage  number  of 
reading  acts  par 
diarist  per  week^ 


lldfPP#  26-27 
Hofig  A  Sadth 
Solent isti  and 
teohnologists  In 
R&D  branch  of  UK 
Atonic  Energy 
authority® 

Average  number  ^ 
acts  of  reading  In 
specified  kinds  of 
literature «  per 
diarist  per  week* 


Study 

“crr 

1  res  pendent  a  5 . 8 

Rank  of  Solentlstiy 

2,  High 

3»  Medium  high 

ii»  Medium  low 

5*  Low 

’  Scientist's  work; 

6*  Pure  research 

7.  Applied  research 

Institution  devoted 
mainly  tos 

Pure  reseeurch^ 

9«  Applied  research* 


Study  2 

not  In¬ 

Including 

cluding 

abstracts 

abstracts 

■  (8')“ 

C4J 

4.8 

7.2 

7.7 

•  •  • 

see 

— 

19.5 

20.7 

— 

7.8 

8.2 

— 

6.2 

6.6 

— 

— 

— 

Notes  about  colmnn  headinge 

*01arlsts  kept  records  of  reading  four  kinds  of  literature  on  as  many  format 
"Abstract  Journalv,  etc.;"  "Periodicals  (journals^  review  ijournals,  pro* 
oeedlngs,  transactions  of  sf^oietles)^  etc.}"  "Reports  etc*  and  Cem^ttee 
Papers  (not  minutes);"  and  Textbooks,  Symposia,  and  Annual  Reviews." 
Diarists  were  Instructed  to*  "confine  your  record  to  the  kinds  of  lit¬ 
erature  shown;  •  *  «  we  have  omitted  data  tables  and  handbooks, 
dictionaries,  patents,  standards,  etc." 


^Ig^res  In  Column  (6)  are  based  on  Diary  Form  A,  Intended  for  "ourrent  Issues 
of  Journals  and  abstracts  looked  throu^  to  see  whether  they  oontaln  any^ 
thing  of  Interest,  and  individual  papers  read  In  detail."  Figures  la 
Column  (7)  are  based  on  Diary  Form  B,  Intended  for  "back  or  current 
nmtbers  of  Journals,  or  reprints,  consulted  with  a  speolfio  purpose  In 
▼lew  " 

Additional  data 

■  ' 

Also  given  separately  for  physifdsts,  engineers,  chemists,  biochemists,  and 
biologists . 

®Also  given  s  eparately  for  Chemistry,  Bngineerlag,  Bet.  Scishoe  and  Physios 
(pp.  B,  66  Pbroentages  to  be  computed). 


tABI£  E«4— Time  per  reeding  aot 


120* 

Shewr 

Volenti  a  is  and  eiTgineere  on  research  of  tis 

Forest  Products  Liboretory  (08  S  to  14) 

Average  number  of  mii^tes  recorded  i!’or  eaoK  resding 
act  in  a  diyry 

Vkas  naierial  sponianeously  rouied  to  tie  respondent 
by  the  library? 

Routed  yon*rottted  Total 


Study  1 

Study  2 

Stud^  1 

Study  2 

Study  1 

Study  2 

All  reading  acts 

1.  (pp.  28.49) 

12.2 

12.0 

41.3 

37.2 

21.0 

20.2 

Scientist's 

Was  publica¬ 

prosont 

tion  devoted 

field  of 

to  a  subject 

-fTcrk 

identical  to 
soientist's 
presexxt 
field  of 
work?* 

(pp* 

(pp* 

- 

(pp* 

(pp*  , 

(pp* 

• 

29-SO) 

50-51) 

31-32) 

52-53) 

40-41) 

2,  Chonistry 

own  field 

14.3 

15.5 

49.7 

42.1 

•- 

28.2 

all  fields 

12.1 

12.1 

55.8 

36.7 

— 

19.8 

3*  En^inooring 

cwm  field 

8.9 

6.6 

47.4 

33.7 

•• 

19.6 

all  fields 

12.0 

11.4 

38.9 

41.9 

— 

19.9 

ii*  Botany 

own  field 

24*6 

33.5 

29.8 

28.5 

29.6 

all  fields 

12.4 

12.8 

34.0 

34.1 

— 

21.0 

Notes  about  colvnn  headings 

^Instructions  specified  that  "very  brief  references  to  working  tools  (say  1 
minute  or  less)  need  not  be  recorded*" 

Notes  about  row  headings 

‘publloaticQs  (not  speolfio  articles  or  chapters )  were  classified  as  to  subject 
according  to  "a  modification  of  the  U*S*  Department  of  Agriculture  system*" 
In  Study  1,  twenty-two  subject  classes  were  used^  including  the  three  shown 
above]  in  Study  2,  twenty-four* 

Other  notes 

^Separate  figures  fm*  pliyeltiluts  «rc  emitted  here,  as  only  two  physicists 
partioijsited* 


—8 


TABLE  E-5  — Exi'os'ire  and  non-«xposure  to  each  channel. 


tgrpe*^ 


122,  p.  1*2  119 

Tomudd  *$8  Scott  it  Wilkins 


Danish-Finnish 
Junior  research 
workers 

Technical  grades  from  foreman  upwards 
in  British  electrical  or  eleotronios 
indue  tryC 

%  "using** 

- m - 

%  "remeabering  use*- 
ful  information 
obtained  frotf'eaoh 
of  19  listed  channel 

%  "seeing  regu¬ 
larly,"  *teaking  use 
of"  or  "attending" 

- — - 

Channel  Type* 

1. 

Journals 

99i5 

63!**, 

39!*y 

90!** 

(p.  13) 

2 

Books 

9T% 

nf. 

67$’ 

“ 

3. 

Abstracts 

83fe^ 

3y% 

31!*'* 

(p.  3l*) 

u. 

Reviews 

63% 

35!* 

~ 

5. 

Unpublished  reports 

61% 

— 

— 

6. 

Meetings 

— 

.  .  • 

l*0i*o 

(p.  37) 

7. 

Conferences  or 
lectures 

CM 

$2%’’ 

39%^ 

(p.  38) 

Notes  about  oolmnn  headings 

®List  any  " Journals *../of^hich  you  see  nearly  every  issue." 

^"Make  use  of  abstracts"  (But  only  21$  nere  able  to  name  an  abstracting  periodical 
used  "in  the  past  quarter  year.") 

^"Attend  any  technical  or  scientific  society  meetings*" 

^"attend"  at  least  one  "external  conference  or  course  in  a  year." 

^check  any  Journals  fisted/  "  which  you  regularly  scan." 

f 

"regularly  scan  any  periodic  abstracts >  bibliographies |  indices,  or  reading  lists." 
^"regularly  scan  any  annual  review  volumes." 

^List  any  "scientific  meetings  and  conferences  attended  during  the  last  12  months." 

^.Ust  any  seminars,  colloquia,  etc.,  which  they  "attend  in  the  University"  at 
least  once  weekly  duzing  the  academic  year. 


Additional  data 

*^&ee  also  Table  E-7  for  figures  from  Study  111  (Hemer  195U)>  which  can  only  be 
given  for  threle  categories  of  scientists  separately. 

^Corresponding  figures  are  also  given  for  eleven  additional  channel  types. 

^Also  given  separately  for  Biochemists,  Chemists,  and  Zoologisti 


-  9  - 

"/(prp  (Co'ntinued) 

112,  p.  4980 

Herner  &  Myfctt  *64 _ 

S  r  T  ent i s 1 8  and  en gi neers 

^  ^  corp;>:.r.y  engaged 

^00^0^  fuel  roeearoh 
Jo  using  in  past  year 


r47 


0-67^ 

2.96f^,  65f7 

3.6S?S“ 

h.Z5% 

$.95% 

6— 

7-- 


^'Trade  Journals 
yi earned  Society  Journals 

^l^esearch  Journals,  79^  used  technical  news,  or  house  or  trade  publications* 
^Poference  Books,  Handbooks 
^Text  or  Instruction  Books,  or  Monographs 
^Abstracts  and  Indices 
^Annual  Review  Volumes 
® Conferences 
^Lectures 

^75^  also  regularly  read  abstracts  of  papers  given 
cannot  attend  them* 

^80^  had  attended  society  meetings  during  the  past 
conferences;  67^  had  attended  one  or  the  other 

Other  notes 

‘^Only  43^  were  engaged  in  ^research,  development,  or  design,  with  or  without  other 
duties.”  Another  40^  were  engaged  in  "production,  supervision  or  inspection*” 
Only  39^  had  any  university  degree  or  "technical  qualification." 

N 

107 — Glass,  p*  6,  1955— per  cent  of  several  samples  of  American  biologists 
"making  any  use  whatsoever  of  abstracts  of  the  biological  literature”— 
(questionnaire ) • 

^102 — Bernal,  p.  636— "Do  you  read  abstracts?"  "Do  you  make  use  of  reviews?" 
(Scientists  at  Cambridge  University  and  at  various  British  research 
organisations— Questionnaire )« 

^114-- Hogg  and  Smith,  p*  26— diary  indication  that  at  least  one  abstract  in  a 
2-*iconth  period  was  consulted  (scientists  and  technologists  in  R&D  brsuioh 
of  U.K.  Atcttio  Energy  Authority.) 

111— Herner,  1954,  p.  234—66^  of  applied  scientists  and  or  pure  scientists 
"regularly  attended"  (Professional  asnibers  of  scientific  divisions  of 
Johns  Hopkins  University;  60^  had  doctoral  degrees««Intervlew). 

^118— Soates  and  Yeomans,  p.  3— "engaged  in. •  .meetings  of  professional  societies ••• 
during  this  past  year."  (Scientists  and  Engineers  at  Hilladelphia  Vaval  ship- 
yard;  only  41^  had  college  degrees.— Queationnaire.) 

^118— Set.,  ud  r.anu.,  p.  la...l.otur.....pMt  yw.  (3..  Hot.  J.) 


at  certain  meetings  when  they 

12  months;  55^  had  attended 
or  both  (p.  159). 


116,  pp.142,  147,  159 
Mental 

Biochemists,  Chemists 
and  Zoologists  on 
Columbia  U*  Faculty 
^  scanning,  reading, 
or  attending  regularly^ 


Diverse  other  studies 
Set*  footnotes  K  —  I 


See  footnotes  N  -  I 


{5J 

lOO^® 

— 

(P* 

11*7) 

88-98^®, 

87%“, 

75%^ 

(P* 

11*2) 

eo%P^ 

(p- 

159) 

55-67J5^, 

26%"^ 

65%^ 

(p. 

28) 

16%^ 

Satea  about 

row  headings 

Ti^BLE  £^6»«Aot8  or  ti4Qe  anibe  devoted  to  eaoh  chanxial  type^ 


EP 


Channel  type^ 

1*  Journals 
2.  Books 
3cAjrtract6 
||,r.o  views 

J.Unpublxshod  reports 
ether  literature 


114,  p.  26^ 
hogg  and  Smith 
Scientists  and^ a ch n ol o- 
gista  In  H&D  branch  of 
U.K.  Atomic  Energy 
Authority^ 

Average  number  o?  reading 
aots  per  diarist  in  14- 
day  period 


ttt 


105,  p.  ise’’ 
Flohanden 

Scientists  in  "honor  gra- 
duate"  grades  at  Atomio 
Energy  Research  Est*, 
Harwell 

ter  cent  of  "useful  items 
of  information”  obtained 
in  2 -month  diary  period 
from  each  channel  type 

(2} 


5.2^ 

4,oy 

,9 

XXX 

5.3 

xx:: 


50^ 

9 

XXX 

4 

37 

XXX 


100;;$ 


Notes  about  coIuttli  headings 


called  for  entries  only  for  the  reading  of  ’^abstract  J^ouwials,  etc.,” 
’•periodicals”  ’’reports,  etc,  and  committee  papers,”  and  ’’textbooks,  symposia, 
and  annual  reviews.”  Reading  of  other  matter,  such  as  "handbooks,  patents, 
standards,  etc."  was  to  be  omitted.  In  111*,  the  figure  given  for  abstracts 
refers  to  the  average  number  of  times  abstracts  were  consulted  in  the  ll*- 
day  period.  The  figures  given  for  Journals,  books,  and  reoorts  refer  to  the 
number  of  titles  or  issues;  an  issue  of  a  journal  liiich  was  read  twice  during 
the  lii-day  period,  for  example,  would  be  counted  only  once.  However,  the 
number  of  different  articles  read  (5.2)  is  not  much  larger  than  that  of 
different  journal  issues  read  (U-O). 

V.  ^ 

105  callecl  Ibr  an  entry  fbr  each  different  "report, "  "published  paper, " 

"review,"  or  "book."  (For  abstracts  or  other  locating  madia,  eee 
Tables  F-20  and  F-21.) 

^120  Inatruetad  diarists  to  fill  out  a  card  each  *time"  literature  was  used,  but 
allowed  a  single  card  for  publioatlone  used  intexmiittently.  120  and  101 
called  for  citations  to  all  items  read;  categorization  was  perfozmed  by 
the  Investigatore  into  30  channel  types  (120)  and  7  channel  types  (101). 

^*The  distribution  of  reading  time  over  the  channel  types  shown  is  taken  from  the 
"unadjusted"  figures  of  the  1957  survey.  For  the  second  column,  the  figure^^ 
were  changed  by  the  reviewers  so  as  to  total  1*0  per  cent,  since  reading 
tijne  constitutes  1*0^  (9«3  divided  by  23*0)  of  scientlfio  oommunication 
receiving  time  according  to  "adjusted  estimates,  "  the  remainder  being  made 
up  of  "receiving,  oral"  (16^)  and  "general  discussion"  (U4).  Cf.  Table  I>-1, 
including  £h.  b. 

n 

Xiifihriictions  in  Study  119  called  for  a  only  for  one  "article,"  but  the 

1  **>01110  (ko-hiiAiix  nmmaA  onf/^gorl  9ted  by  ths  Investigators  Intc  8  channel 
types. 
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TA3LE  E-6  —  (Continued  J 


119,  p.  27®  120,  pp.  17,  38°  101,  p.370 

Scott  &  Vlilkinc  Shaw  _  Ackoff  &  Halbert 


Technical  grades  from  'fore¬ 
man  upwards  in  British 
electrical  or. electronics 
industry^ 

Scientists  and  engineers  on 
research  staff  of  US  Forest 
Products  Lab  (GS  6  to  GS 

14) 

Chemists  in  industrial  or¬ 
ganizations  with  5  or  more 
ohemiate  in  160  US  metro¬ 
politan  areas 

Per  cent  interviewees  for 
whom  “most  recent  article 
of  direct  use  or  special 
interest”  appeared  in 
each  channel  type 

Per  cent  of  reading  acts 
devoted  to  each  channel 
typeH 

industrial  ’'ohemist- 
moments*'  devoted  to  each 
channel  type 

/»  of  those 
recalling  an 
article® 

of 

total° 

Study  1 

2 -month 

diary 

period 

study  2 

1 -month 

diary 

period 

as  per  cent 
of  reading 
time  in 
work  area 
during  work¬ 
ing  das4 

as  ^  cf  all 
Sci.  oonunun. 
rec.  time  in 
work  area  dur¬ 
ing  >/ or  k?ng 
day^ 

(s; 

■  ■  ■  (s'j“ 

— n?) 

1.  -73? 

.52^ 

60^ 

vr% 

2.  It 

3 

9 

14 

6^ 

3.-  1 

1 

5 

7 

10® 

4® 

U*  .  •  • 

... 

... 

••• 

•  e  • 

... 

5.  0 

0 

12“ 

17“ 

IS*’ 

e*" 

6o  ~22* 

IS* 

5 

2 

13  <J 

5^ 

■  ioo^ 

IvO^ 

ioo;S 

100^ 

40^d 

Additional  data 

^Study  Il6  (Menzel),  p.  159,  reports  that  biochemists,  chemists,  and  zoologists 
on  the  Columbia  University  faculty  attended  a  median  of  1,36  society  meetings, 
0*78  conferences,  and  2.l6  meetings  and  conferences  combined  during  the  12 
months  preceding  an  interview.  Figures  are  also  given  separately  for  each 
discipline, 

^Study  121  ('^ornudd  1953)  reports  scientists  indicating  an  average  of  2.9  hours 
per  week  ''reading  journals  and  other  primary  material  in  the  library"  and 
2.3  hours  "consulting  reference  material  in  the  library".  The  corresponding 
figures  for  those  engaged  in  "pure  science"  are  2.7  and  3«?  hours;  for  those 
in  "applied  science,"  2.8  and  2.0  hours;  for  those  engaged  in  "both,"  U*2 
and  2.i*  hours.  ( Self-administered  questionnaire;  scientists  at  Mellon 
Institute,  See  fn.  V,  Table  E-2,) 

^klBO  given  separately  for  Chemistry,  Engineering,  ^ot.  Science  and  Physics. 

Notes  about  row  headings 

^includes  review  journals,  proceedings,  transactions. 

^exclusive  of  handbooks,  dictionaries,  data  tables,  etc. 

^one-half  of  "other"  literature  consisted  of  advertisements. 

^28^  research  journals,  37^  trade  journals,  3%  house  organs  and  general  magazines. 

''^27^  research  journals,  31^  trade  journals,  2%  house  organs  and  general  magazines. 

^includes  bulletins  of  government  agencies  and  other  research  laboratories. 

'^excludes  handbooks.  ^abstracts  and  summaries* 

bulletins,  pamphlets,  ,  and  proceedings*  handbooks,  table e,  patents,  and 

hai’ univei'fel'ty  degrees* 

^29%  of  respondents  <^ould  not  jvoall  any  "recent  article  of  direct  use  or 
special  interest*" 

I'***  to.  0,  T*bl.  B>5. 


.  pther  notes 


miacellaneous. 
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TABLE  E-7— 'Exposure  to  channel  types,  by  oharaoteristios  of  scientists  and 
their  institutions^®^ 


Channel 

I«  Journals 

2»  Books 

3*  Abstracts 

Ik  Reviews 

5*  Unpub  11  shed 
reports 

6^ Lectures 

7«  Conferences 


106,  p.  163-64'»  119,  p.  60^® 

Fishenden  Scott  &  Vfllkins _ 

Soientists  in  honors  graduate  Techniccl  fro-"  for  : 'an  ur’Vrds, 

grades  at  Atcanio  Energy  Re-  in  British  electrical  or  electronics 

search  Establishment,  Harwell  in  industry^  _ _ 

i’er  cent  of  useful  items  ^  ^  ^rwembering  useful  information  ob- 

information  obtained  in  2-  tained  from  each  of  19  listed  channel 

month  diary  period  from  each  types,  aj^cnc  those  engaged  int 


channel  tvoe  bvr  _ 

Sr. 

Jr. 

Pure 

Researoh 

Worker 

Applied 

Research 

Viorker 

Management 

Researoh 

Production 

Supervision 

TTT 

ITT 

"(i) 

(4) 

— ^Ir~ 

(6J 

(7) 

48??^ 

61^ 

73??^ 

43??^ 

69jf^,39^“ 

63^^,  26?5“ 

62jS^  62J{“ 

10 

9 

11 

8 

63^,  63 

XXX 

XXX 

XXX 

XXX 

42^  (24JJ7  19?5  (28jJ)* 

46^(135S)- 

3 

4 

6 

3 

39^ 

29^ 

409?' 

38 

36 

11 

46 

- 

- 

- 

XXX 

XXX 

XXX 

XXX 

69^ 

iT% 

66^ 

XXX 

XXX 

XXX 

XXX 

44J?y 

305«y 

30^ 

To^ 

Yoo% 

100% 

Notes  about  column  headings 


a 

Figures  shewn  are  for  those  who  replied  that  they  used  the  channel  types  indicated 
either  "frequently”  or  "occasionally."  Study  122  (p.  42)  also  gives  oorres- 
ponding  figures  for  "frequently"  only;  it  also  gives  figures  for  the  use  of 
"patents  and  speoifloations •" 

^Entries  were  called  for  under  the  four  channel  types  shewn  only* 


AdditioxuJ.  data 

Q 

Breakdowns  by  discipline  are  not  reproduced  in  this  review,  but  are  cited 
in  fn«  LL,  Table  £-5,  and  fn.  H,  Table  E-6. 

^See  Table  E-5,  fn.  K,  re  meeting  attendance  by  pure  and  applied  scientists. 

E 

Study  118,  p.  3,  finds  the  per  cent  who  attended  professional  sooiety  meeting 
during  the  past  year  rising  with  years  of  education.  (Soientists  and  en¬ 
gineers  at  Philadelphia  Naval  Shipyard— Questionnaire. ) 

F 

Study  119,  (p.  60)  gives  oorres ponding  figures  for  eleven  other  channel  types  in 
addition  to  those  shown. 


leoause  figures  in  Study  111  are  given  only  as  per  cent  of  nominations  and  not  as 
P«r  nant  of  respondents,  they  cannot  be  directly  compared  with  those  cited 
above  from  other  studies,  except  in  terms  of  rank  order.  In  addition,  mor^ 
of  the  self -designated  ”pure"  than  "applied"  scientists  stated  that  th<».v 
used"  each  of  the  16  "direct  aouroes  of  ,^4rritteja/  Information," 
trade  publications,  classified  research  reports,  patents,  and  standards  (Pig*  X, 
P*  231),  Also,  of  the  engineers  in  the  teaching  environment  of  the  School  of 
ttore  "used"  monographs  and  journals  than  any  other  listed  type  of 
of  the  engineers  in  the  Applied  Physios  Laboratory  (lalsslle  develop¬ 
ment),  AfM'*  "ua<*d**  handbixlre  olaanif^led  researoh  than  monograpiiS 

or  journals. 


TABTi:  E-7  —  (Continued)  « 

111,  p.  23r* 

Herner  19SU 

Prt^essional  members  of 
scientific  divisions  of 
Johns  Hopkins  University 

»  r,a  ■  >  "  -  ' 


Tornudd  1958 

Rank-order 

of  the 

number  of 

Danish-Finnlsh  junior  research  workers 

respondents  indicating  that 
they  "use"  each  of  15  listed 

sing"  each  channel  type. 

among  those 

types  of  "direct" 

publics- 

employed  at: 

tions  (excluding  abstracts 
and  indexes) 

Danish 

Institutions 

Finnish  Institutions 

Presently  working  in; 

Aca¬ 

demic 

w 

search 

"W 

Indus¬ 

trial 

“TW 

Aca¬ 

demic 

TTT7 

Re- 

seai*ch 

Indus¬ 

trial 

“OJT 

Pure  Applied 

Science  Science 

-mn — OFT 

Both 

simultaneously 

- TTSl - 

1.  96% 

97% 

100% 

100^ 

100? 

100? 

1-2 

2-ii 

2-3 

2.855? 

93% 

97% 

100? 

100? 

100? 

1-2^ 

1^ 

1^ 

3-  85^*’ 

72%^ 

79%^ 

89?^ 

85?^ 

87?^ 

XXX 

XXX 

XXX 

h.^6% 

72% 

(A% 

69% 

6k% 

56? 

ii-5 

10-12 

6-8 

5.1*8^ 

69% 

?3!? 

63% 

68? 

66? 

6-9 

2-h 

5 

6.- 

— 

— 

— 

— 

— 

XXX 

XXX 

XXX 

7.  -- 

— 

— 

— 

— 

MM 

XXX 

XXX 

XXX 

Notes  about  row  headings 

^Percentages  in  parentheses  denote  respondents  who  were  able  to  name  an  abstracting 
periodical  used  in  the  past  quarter  year  (p.  3il)* 

yApproximately  h7%-  each  of  managers  and  researchers,  and  29%  of  production 
supervisors,  stated  that  they  "attended  technical  or  scientific  society 
meetings.'*  The  same  was  true  for  62%  of  those  with  and  2^%  of  those 
without  university  degrees  or  technical  qualifications,  (p.  37) 
h2%  of  managers  and  researchers  and  315^  of  production  supervisors  attended 
"external  conferences  or  coiarses."  The  same  was  true  for  of  those 
with  and  32%  of  those  without  university  degrees  or  technical  qualifications, 
and  for  Sk%  of  those  under  2$  years  of  age,  28;^  of  t'lose  over  55^  and  approx¬ 
imately  3W  of  the  intermediate  age  group  (pp.  38-39). 

^published  papers 

^Articles  in  Trade  Journals 

’'^'Learnad  Society  Journals 

^Reference  Books 

‘^'Text  or  instruction  Books 

^Summary  Publications 

^Abstracts  and  indices 

^Figures  given  are  for  "advanced  textbooks  and  monographs*"  "Handbooks"  take 
third  rank  among  the  pure  researchers;  they  are  tied  for  2nd-i^th  rank  among 
the  applied  workers  and  for  2nd-3rd  rank  among  those  engaged  in  both  kinds 
of  work.  "Mathematioal  and  physical  tables"  are  tied  for  Uth-5th  rank  among 
the  pure  researchers;  they  occupy  5th  rank  among  the  applied  researchers  and 

l^th  rank  among  those  doing  both.  . 

utner  notes 

Only  h3%  were  engaged  in  "research,  development  or  design,  with  or  without  other 
duties*"  Another  hO%  were  engaged  in  "production  supervision  or  inspection*" 
Only  39^  had  any  university  degree  or  "technical  qualification". 


TABLE  E-8 — Country  of 


lU,  p.  22 
Hog^  &  Smith 
J:':i«nti8t8  and  tech- 
I  .'/I  ogist*:  in  RA:D 
branch  of  H.K.  Atcmic 
finorgy  Authority 


105,  p.  159 

Fishenden  _ 

S^entiats  in  "honor 
graduate”  grades  at 
Atomic  Energy  Re¬ 
search  Est.,  Harwell 


125,  p.  4'^ 

_ VJilson 

visors  of  the  Royal 
Aircraft  Esbablish- 
ment  Library 


123,  p.  416 
Ur  quhart  1348 
Users  of  the  Scienc^ 
Luseum  Library 


111,  p,  232 
Herner  1954 
Professional  mem¬ 
bers  of  sclent if io 
divisions  of  Johns 
Hopkins  University 


102,  p.  634 
Bernal 

Scientist  at  Cam- 
bridge  University  and 
various  British  Re¬ 
search  Organisations. 


116,  p.  163 

Mensel 

BTocEiHite7"oHS!Isfe 
and  Eoologists  on 
Columbia  University 
faculty 


)rigin 


and  Langiiage  of  the  Literature  Read 


AB 


Vfhere  Published 

Other  Total 

U.S.A*  U.  K»  Foreign  Foreign 


Q.  60— VJould  you  say 
about  what  percentage 
of  your  research  in¬ 
formation  is  obtained 
from  British  as  against 
foreign  periodicals? 


Percentage  of  diary 
Reapers  in  2 -month 
period  making  use  of 
foreign  literature 


5T%  ...  42^ 


30515 


Per  cent  of  periodi¬ 
cal  withdrawals 

during  one  year.  32^  45?i  24^  56/t 


Per  cent  of  with¬ 
drawals  during  2-weak 
poriod 


50J5®  25^  25^  7555 


Q*  III  d» — estimate 
the  percentage  of 
domestic  and  foreign 
periodicals  consulted 
(interview) 

Pure  Research  VJ or kers  70^  ...  30^ 

Applied  Res.  YJorkers  90^^  ...  ...  10^ 


Per  cent  of  journals 
and  articles  read 

during  diary  period 

(name  of  journals 

Per  cent  of  journals  ...  36^  ...  65^ 

Per  cent  of  articles  •••  41^  ...  59^ 


Per  cent  of  journals 


regularly  s canned* 
Disolplinet 

bioohemists 

6S^ 

82^ 

Chemists 

6S^ 

28??^ 

14J(« 

57^ 

Zoologists 

71^ 

2!^ 

-  15  - 


TABI£  E-e  -.(Continued) 


Language  of  Publloation 


125 ,  D.  s''^ 

\'»ilson 

Users  of  the  Royal 
Aircraft  Establish- 
X  mem:  Librarj'- 

Percentage  of  library 
slips  for  each  lan¬ 
guage 

English 

82^ 

German 

French  Other 

6% 

120,  pp.  2),  42 

Shaw 

i'cientiscs  ana 
.‘  iginoers  on  re- 
'1  ear  oh  staff  of  US 
Forest  Products  J-ab 
(CSi  5  to  GS  14) 

Per  cent  of  total 
and  of  foreign  publi¬ 
cations  used  by  diary 
keepers 

■  First  Stv.dy 

%  of  Total 
%  of  Foreign 

95^5 

XXX 

585? 

9^  3?5? 

Second  Study 

%  of  Total 
%  of  Forclj^n 

96^ 

:7jc 

525? 

2  '  2 

Additional 

data 

A 

Aof  jrding  to  Study  110,  (Horner  1958),  30^  ol*  medicrii  scientists  inter viewef’  a+ 

59  U.S*  research  or gani 'nations  chosen  as  "most  likely  to  havo  facilities  for 
Soviet  inf  ormation,”  stabed  they  had  read  8cr;e  technical  literature  in  foreign 
languages  in  tne  pest  six  months  (110  B,  p.  2)  Slightly  less  than  half  had 
scught  or  made  use  of  Soviet  information  (p.  3).  12^  (58  of  500)  saw  at  least 

one  Soviet  journal  regularly  or  occassionally,  including  2'/l  who  did  so  in 
translation  (p.  4).  liore  on  circumstances  surrounding  the  use  of  Soviet  and 
other  foreign  literature  v/iil  be  found  in  Study  110  B, 

B 

Records  of  langimge  skills  or  translating  facilities  available  are  not  reproduced 
here  • 

Q 

Also  given  separately  for  Mathematics  and  Physics,  Engineering,  Chemistry,  Geology, 
Botany  and  Agriculture,  Zoology  and  Animal  Husbandry,  Modi cine -Physioloyy- 
Bio-chemiatry>  p.  624© 

Notes  about  row  headings 

^Figure  for  all  Worth  America. 

yincluding  Commonwealth  nations. 

^Chocked  or  added  in  reply  to:  Q.  8.11 — Here  is  a  list  of  soientiflo  journals. 

Please  oheck  the  journals  which  you  regularly  scan...  Are  there  any  others? 

^Non.U.S.  English-language  journals. 

foreign- language  journals. 

Other  notes 

T 

Percentages  computed  by  the  reviewers. 


16  - 


TABLE  B-9— Age  of  publications  reaci  or  e earned. 


123,  p.  412  124,  p.  278 

Urqiihart  *48  Urquhart  *58 


Users  of  the  Science 

Museum  Library 

Users  of  the  ^oieno 
Library 

e  kuseum 

f^er  cent  of  withdrawals 
involving  items  published 
in  years  shown 

Per  cent  of  serial  publica¬ 
tions  issued  which  had  been 
published  in  years  shown. ^ 

■ . 1347^ 

ZTf> 

1956-66 

28^ 

1946 

7 

1950-1954 

28' 

1941-5 

21 

1940-1949 

21 

1931-40 

33 

1930-1039 

14 

1921-30 

7 

1920-1929 

5-. 

•  up  to  1920 

5 

1910-1919 

1  • 

1900-1909 

1 

1857-1899 

1 

loojJ  10C95 


lEO,  p.  21.  43 

Shaw  _ _ 

Scientists  and  engineers 
on  research  staff  of  US 
i^oroct  Products  Lab. 

(CtS  5  to  GS  14) _ 

Por  cent  of  reading  acts 
If^.  roted  to  p’-i^li  cat  ions 
of  ages  shown 
(Diary) 


125,  p.  3 

_ V/ilson 

IJsers  of  the  Royal  Air- 
craft  Establishment 
Library 

ler  cent  of  periodicals 
withdrawn  during  one  yeair 
which  were  published  in 


Stu'iy  1 
v3) 

Study  2 
(4T~ 

(s; 

1  -month 

53^ 

1956 

26^ 

L  -  1  nos.l-  1  yr ,  3 

26. 

1962-56 

CS^ 

*■  Zf^eexB  3 

3 

1947-61 

17 

6 

1942-46 

7 

^^0-yecirs  3 

3 

1937-41 

5 

11.-20  yiaars  1* 

3 

1936  or 

earlier 

5 

21  or^imoye  yra.  2 

2 

no'^rjeep.onse  — 

4 

-XQsr 

10^ 

im 

Percentages  o caput ed  by  the  reviewers. 

'"Not  all  1947  issues 

had  been  tabulated 

at  the  time 

of  the 

survey. 

-  17  - 


rn 

TABLE  E-10— Other  character iatios  of  the  Journais  read 


119 

Scott  &  YJllklns  _ _ 

Teohnloal  grades  frosii  foreman  upwards^ 
in  British  electrical  or  electronics 
industry  ^ 

Srcent  of  respondents  who  had  "read  or 
scanned  at  least  one  article  during  the 
past  year”  in  the  average  journal  falling 
into  each  category 

(among  98  journals  listed  on  a  show  card)^ 


Journal  Categories'^ 

Relevancy  to  electrical  or 
electronics  engineering: 

\  Strictly  relevant 

.  ,  Borderline 

Can  be  understood: 

Only  by  degree  specialist 
,  By  specialist  without  degree 

V/ithout  previous  knov/lodge 
of  subject 

Contains  reports  of  funda- 
ueiital  work: 

Yes 


Contains  reports  of  applied 
work  or  dovelopnents : 

Yes 

No 


Ail  respondents  Those  engaged  in 

(n.  16)  research  only 

(p.  22) 


{IJ 

“W 

lOf. 

6^ 

tA 

5% 

lof. 

1Z% 

- 

Wo 

w 

e/o 

Notes  about  colvann  headings 

^Since  frequency  or  amount  of  reading  in  each  journal  is  net  taken  into  account, 
the  percentages  and  coefficients  are  indicative  of  the  dispersion  of  the  use 
of  a  journal  over  different  readers,  rather  than  of  the  amount  of  use  that 
is  made  of  it. 

^Signs  presumably  added  to  coefficients  by  inspection.  Each  listed  coefficient  1 
based  on  a  contingency  table  In  which  rows  represent  Journal  categories  and 
columns  represent  reader  categories.  Each  cell  entry  shcirs  the  number  of 
respondents  who  claimed  to  have  “read  or  scanned  at  least  one  article  during 
the  past  year”  in  the  average  journal  falling  into  each  category 
number  of  “mentions”  divided  by  the  number  of  journals  in  the  journal- 
category).  The  oontlngenoy  tables  are  reproduced  on  p.  83  In  percentaged 
form  (i.e.,  with  each  cell  entry  hy  l.iic  number  ot*  redpondents  in 

U»n  gi  vwri  rotip.u».1(p*n't--orti:og.n*y )  • 


TABLE  E- 10— (Continued) 


*•  18  - 


119 

_  Soott  &  UiDcine 

Technical  graSes  from  foreman  upwards,  in  Brltlah  eleotrioal 
electronics  industry^ 


Contingency  coefficient  showing  association  between  journal  charaotor- 
istics  shown  at  left,  and  the  following  characteristics  of  respondents 
who  had  "read  or  scanned  at  least  one  article  during  the  past  year" 
in  the  average  journal  falling  into  each  category  (p.  20)®^^" 


Having  tJniversity 
degree  or  techni¬ 
cal  qualification 


X37 


Number  of  journals 
in  which  "read  or 
scanned  at  least 
one  article  during 
the  past  year" 

-  (4V  - - 


llaking  use  of  Vi or  king  on.  a  pro- 
abstracts  blem  at  the 

moment 


Ul -  - W7 


-.070 


-.113  -.151  -.082 


.140 


.208 


.172 


.096 


.195 


.261 


.258 


.137 


.015 


-.031  -.041  -.020 


Additional  data 

p 

Exposure  tabulations  employing  classifications  of  Journals  by  discipline  are 
not  considered  here.  If  related  to  the  discipline  of  the  reader,  they  sure 
summarized  in  Table  9. 

^See  also  Table  E-5,  fn.  x  (112)*  Table  E-6,  fn.  w  and  v  (120). 

E 

Respondent  characteristics  are  explained  on  p.  18.  These  tabulations  are  also 
reported  for  the  following  additional  respondent  characteristics:  "Refers 
to  literature  as  first  step"  (cf .  Table  F-10  of  this  review);  "Attends 
meetings;"  "Has  experienced  role  of  chance." 

F 

These  tabulations  are  also  reported  for  the  following  additional  Journal 

characteristics:  Number  of  issues  per  year;  number  of  pages  not  exclusively 
devoted  to  advertising;  number  of  pages  exclusively  devoted  to  advertising; 
Inclusion  of  review  articles,  abstracts,  or  book  reviews;  inclusion  of 
notes  on  new  equipment;  Inclusion  of  new  appointments  etc.;  Inoluslon  of 
advertisements  of  appointments  vacant. 

Notes  about  row  headings 

^The  98  Journals  listed  on  the  show  card  were  classified  by  "a  librarian  with 
special  experience  of  technical  and  scientific  literature,"  using  such 
criteria  as  applicable  U.D.C.  numbers  where  possible. 

Other  notes 

^Only  43^  were  engaged  in  "research,  development  or  design,  with  or  without 
other  duties."  Another  40^  were  engaged  in  "production  supervision  or 
inspection."  Only  S9>i  had  any  university  degree  or  "technical  qualifi¬ 
cation." 


—19 

TABLE  E-11  —Concentration  on  owi  field® 


102,  p.  632* 

Bernal  19kB 

Scientists  at  Cambridge  Uni- 
versity  and  at  various 
British  Research  organisa¬ 
tions  . 


All  diarists 
Institution  devoted  to; 

w 

Fundamental  science 
Applied  science^ 

Rank  of  scientist; 


Professors,  directors 
Lecturers,  asst,  dirs. 
Senior  research  workers 
Junior  research  workers 


Per  cent  of  p^ers  ^looked  throu^  to 
see  vdiether  they  contain  anything  of 
interest  in  current  issues”  of 
Journals  classified  by  the  diarist 
asj*^  _ 


own  field 

related 

fields 

general 

total 

$0% 

23% 

21% 

100S6 

$2% 

21% 

ze% 

100% 

ke^ 

ze% 

2&% 

100% 

5U% 

25% 

Zl% 

100){ 

SS% 

21% 

23% 

lOOSK 

k6% 

ZQ% 

26% 

lOOiS 

he% 

11% 

33% 

ioo:< 

101,  p.  38 

Ackoff  &  Halbert 
Chemists  in  industrial 
organizations  with  5  or 
more  chemists  in  150 
U.S.  metropolitan  areas 


Per  cent  of  those  industrial  chemist- 
moments  vrfiich  were  devoted  to  Journal 
reading  in  work  area  during  working 
day,  which  involved  the  reading  of: 

chemical  Journals  72.5^ 

scientific  non- 

chemical  Journals  2U*8 

non-SC ientific  Jotirnals  2,7 

10<J,J0?! 


^Instructions  gave  the  following  examples  "in  the  case  of  a  biochemist;" 
own  field— Biochemical  journal,  related  fields— Journal  of  Physiology; 
general— Nature . 

^Publications  (not  specific  articles  or  chapters)  were  classified  as  to  subject 
according  to  "a  modification  of  the  U,S,  Department  of  Agriculture  system." 
In  Study  1,  twenty-two  subject  classes  were  used,  including  the  four  shown 
above;  in  Study  2,  twenty-four. 

^Instructions  in  Study  115  specify;  "As,  for  example,  if  an  organic  chemist 
or  physical  chemist,  you  consult  a  b^k  or  Journal  on  analytical  chemistry." 
(p.  120.) 


-PO¬ 


TABLE  E-11  (Continued) 


115,  pp.  4D-oO,  6V-8 

Ifaizell 

Res  ear  oil  ohwodlsts  of  a 
large  ehemloal  cGCipany 


Pc,:  oei:o  “consulting 
material  in  fields  of 
ohemlstry  other  than 
the  partloular  branch 
in  which  /the^ 
spooialise^Q 
several  se^raT 

times  a  times  a 

week  or  month 

more  or  more 


Per  cent  “consulting 
material  on  sclent if io 
or  teohnioal  subjects 
other  than  chemistry 
or  chemical  engineering' 
several  times  a  month 
or  more 


Supervisor's  creativity  rating^ 


•  , 

High 

38^ 

86?{ 

42^ 

) , 

Uiddle 

2^ 

67% 

33^ 

Low 

16J5 

i7% 

16^ 

120,  pp.  19,  40-41 

Shaw  _  _ 

Scientists  and  engineers 
on  research  staff  of  US 
Forest  Products  Lab 
(CSS  5  to  GS  14) 


Scientist's  present 
field  of  work;  ^ 


■;*.  Chemistry 
Engineering 
Botany 

All  fields^ 


Per  cent  of  reading  acts  in  publications 
devoted  to  subjects  ider^ioal  to 
scientist's  present  field  of  work^® 

?tudy  1  Study  ^ 

2-mcnth  diary  period  1-month  diary  period 


46.  Tf. 

i6,5% 

16.0?J 

IQ.5% 

6.3^% 

10.5% 

^2  %9 

'  32  % 

Additional  data 

See  also:  Table  E-lO,  first  t;vo  lines  Study  119  ("strictly  relevant"  and 
"borderline"  journals.) 

Table  F-22,  Study  116  (Ranking  of  channels  calling  to  attention 
developments  in  primary  and  secondary  fields  of  attention) 

‘'These  figures  are  also  given  eeparately  for  routed  and  non-routed  material 
(Study  120,  pp.  29-32,  60-63).  In  Study  2  they  are  also  given  as  "per 
cent  of  reading  time"  (as  reported  by  diarists). 

P 

Creativity  rating  and  having  a  Ph.D.  made  independent  contributions  to  these 
differences . 

^Aleo  given  separately  for  Riyslolsts,  Engineers,  Chemists  and  Biochemists. 

Other  notes 

Text  of  Study  102,  p.  696,  gives  figures  at  variance  from  the  above,  which  are 
taken  from  Appendix  table,  p.  632. 

Y 

Separate  figures  for  {diyalcists  are  omitted  here,  as  only  two  physicists 
participated. 

Computed  by  the  reviewers  from  weighted  percentages  for  individual  fields. 

W 

Reocsnputed  by  the  reviewers  from  wei^ted  percentages  for  Cambridge  Medical 
Research  Council,  and  Rothameted. 

y 

R.oomputwl  by  the  r.Tiwdrs  from  peroentage.  for  Dept,  of  Soiaatifio 

and  Industrial  Res.aroh,  and  Industrial  Uboratorl.s. 


21  - 


TABLE  E-12->-Conoentratlon  on  partioular  journals  or  aouroaa.  Consensus  In 
ohoioe  oi*  journals  or  sources* 


102,  p.  597 
Bernal 

^oientists  at 
Cambridge  Univer¬ 
sity  and  at 
various  British 
research  organisa¬ 
tions 


Of  "the  1,821  papers"  /consulted  with  a  speoifio 
purpose  in  view  during  the  diary  period  "one-quarter 
are  to  be  found  in  the  first  six  Journals,  «  •  • 
one-half  in  the  first  thirty  Journals,  •  •  •  three- 
quarters  are  contained  in  100  Journals  •  •  •  ,  but 
the  remaining  quarter  is  to  be  found  in  327  Journals, 
none  of  which  contains  more  than  four  references*" 

(Diary) 


103,  p.  203 
Cole 

Users  of  the 
British  Petroleum 
Company’s  Techni- 
oal  Information 
and  Library 
Service 


IJumber  of  times  any  given  Journal  was  cited  in 
references  supplied  by  the  service  in  response 
to  questions  submitted  over  a  9-yoar  period 


Number  of  b3j!ie8  cited  Number  of  Jot^rnals 


1  . 


n 


1 

101 

2 

28 

3 

14 

4 

14 

5 

9 

6-10 

15 

11-15 

4 

16-20 

5 

21-30 

4 

over  30 

•7 

101,  p.  39 
Ackoff  &  Halbert 
’Chemists  in  indus- 
tnal  organicat"  ons 
with  5  or  more 
ohamists  in  150  US 
metropolitan  areas 


Cumulative  per  cent  of  chemist -moments  devoted  to 
iournal  reading  in  work  area  during  working  day, 
which  are  accounted  for  by  the  nine  Journals  mont 
f>' ardently  read? _ _ _ 

Uumtor  of  Journals  Cumulative  per  oent  of 

Jcurnal-reading  ohemist- 
_ _  momenta 


a 


A 

r 


1 

2 

3 

4 
6 
6 
7 
6 
9 


12.4^ 

22.9^ 

27.8JS 

31.5^ 

35.2^ 

5B.T% 

41.5^ 

44.lii: 

46.5^ 


428 


100. 


TABLE  E-12-- (Continued) 
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116 

Mental 

Bioohomiste,  ohemiaVe,  an<f 
r.oologiste  on  Columbia 

University  faculty  Bioohemiets  Chemiete  Zoologists  Total 

p.  1Z5:  Peroeived  fraction  of 
articles  read  by  each  scientist 
which  are  accounted  for  by  his 
"three  most  important  journals" 

(Average  for  each  department)  .56  *64  >24  #49 

p#  136 1  l^ber  of  different 
journals  necessary  to  account 
for; 

50^  of  the  ncaninations  of 


”3  most  important  journals" 

2.38 

2.88 

7.00 

75^  of  the  nominations  of 
"3  most  important  journals" 

5.25 

8.18 

15.76 

p.  51;  Number  of  scientists  who 
perceive  '*the  five  labs  or  institutions 
carrying  on  the  most  significant 
work  in  /their/  field"  as  account¬ 
ing  for  the  following  fractions 
of  tlie  v/ork  in  the  field  that 
they  "actually  keep  track  of;" 

less  than  30^^  10 

Zl%  to  60^0  7 

over  60^  4 


7  10  27 

5  8  20 

7  2  13 


p.  52:  ^^unber  of  different 
institutions  necessary  to 
account  for: 


33^  or  the  noninatiotis  as 

five  top  institutions 

4.33 

4.23 

5.00 

5C^  of  the  nominations  as 

five  top  Institutions 

8.33 

7.92 

10.11 

23  - 

TABLE  E-13  •-Number  of  different  journala  read  or  soanned 


121,  pp.  40-41 
Tornudd  ’63 


Daniah-Flnnlsh 
Junior  research 
workers 


Average  numbers  given  in  reply  to  the  Interview  quest! onse 

Q,  6— How  many  aoientifio  and  technical  Journals  and 
series  do  you  personally: 

Subscribe  to  or  obtain  Subscribe  to,  obtain  through 
through  membership?  membership,  or  follow  regu¬ 

larly  in  addition? 


Employed  at: 


Danish  Finnish  Danish  Finnish 


Academic  institutions  2.7 
Research  institutions  3.8 
Industrial  institutions  4*1 

All  3.5 


2.7 

20 

14 

2.7 

16 

17 

2,7 

17 

18 

2.7 

18 

17 

102,  p.  636  Average  number  of  Journals  listed  in  reply  to  Question- 

Bernal  19U8  naire  t 

Scientists  at  Cambridge  Q.  6  (i)  List  of  Journals  Q.  6  (ii)  list  of  Journals 

University  and  various  to  which  you  subscribe  which  you  road  regularly 

Fritish  research  organi¬ 
sations  : 

Institution  devoted  to; 

Fundamental  science^  3,0 

Applied  soienoey  1,3 

Rank  of  scientist : 


Professors,  directors 

4.2 

8.4 

Lecturers,  asst,  dirs. 

1,5 

10.8 

Seninr  Research  workers 

2.8 

6.0 

Junior  research  vforkers 

1.1 

6.0 

All 

2.0 

7.7 

9,1 

6.3 


119,  pp,  13-14  Average  number  of  Journals  listed  in  reply  to  the 

Scott  &  ^Vilkina^^  interview  question: 

Technical  grades  from  Q.  13— Can  you  now  list  for  me  the  journals  which  you 

foreman  upwards,  in  see  regularly?  By  "regularly”  I  mean  those  which  you 

British  electrical  or  see  nearly  every  issue? 
electronics  indust^  ^ 

Age 

Under  25 
25-34 
35-44 
45-54 

55  and  over 

Duties  performed 
llanagment 
Research 

Froduotlon  supervision 


Qualifioations 

'  !Ii^er^d6gree  11,6 

First  degree  only  6.1 

Teohnioal  qualifications  only  5.8 

No  qualifioations  3,7 

iii  4.7^ 


6.4 

6.4 

3.5 


2.6 

4.7 

4.9 

4.7 

6.1 


TABLE  — (Coutinued) 


.  2k  - 


101,  p.  38-39 
Aokoff  and  Halbert 

ChemietB  in  industrial  organi¬ 
zations  with  5  or  more  chemists 
In  150  U.  S.  metropolitan  areas 


A  random  sample  of  "chemist -moment S'  yielded 
428  observations  of  reading  soientifio 
journals,  involving  139  different  journals. 
Bine  of  these  Journals  aocounted  for  46.5^ 
of  the  observations. 


116,  p.  135 
Menzel 


Average  number  of  journals 
oheoked  or  added  in  reply 
to  the  interview  question: 


Perceived  fraction 
of  articles  read 
by  each  soient^st 
whloh  is  accounted 


Biochemists,  chemists,  and 
zoologists  on  Columbia 

University  faculty 

Discipline: 

Biochemists 

Chemists 

Zoologists 

All 

Q.  8.11— Here  is  a  list 
of  scientific  journals. 
Please  check  the  jour¬ 
nals  vdiich  you  regu¬ 
larly  scan.  Are  there 
any  other/ s/? 

13 

12 

30 

17 

for  by  his  three 
most  important 
journals.  (Average 
for  each  depart¬ 
ment  )*■ 

.56 

.64 

.24 

•49 

115,  pp.  46,  48,  67 

Per  cent  subscribing 

Per  cent  regularly 

llalzell 

to  more  than  2 

examining  more  than 

technical  or  scientific 

5  technical  or 

Research  chemists  of 

journals 

scientific  journals 

a  large  chemical 

from  company  librarios 

0  ompany 

E 

Supervisor creativity  rating: 

High 

42^ 

39?J 

saddle 

S6% 

22^ 

Low 

31% 

3% 

Notes 

about  question  wording 

^’Computed  from  replies  to  the  following  interview  questions  r 

Q.  8.41 — ^>/ould  you  tell  me  vdiich  are  the  three  most  important  journals  for 
you  to  read? 

Q.  8. 42 --About  what  fraction  of  the  articles  you  actually  read  appears  in 
these  three  journals? 

^No  prompt  list  was  used  with  this  question.  Respondents  checked  an  average  of 
7.8  journals  on  a  prepared  list  when  asked:  "Here  is  a  list  of  journals 

which  apply. .  .Udark  off  the  ones  in  which  you  have  read  or  scanned  at  least 
one  article  during  the  last  year."  "Generally  similar  results  ^i.e«,  associa¬ 
tions  with  reader  characteristics/  are  found,  except  that  the  research  group 
now  claims  more  Journals  than  the  managers."  (p.  15).  Complete  frequency 
distributions  are  given  on  p.  13. 

Additional  data 


Also  broken  down  by  "years  with  firm,"  and  by  "years  of  experienoe  in  present 
type  of  wortoi  (p.  14). 


£ 


See  also  Table  E-14  of  this  review  for  breakdown  by  intensity  of  reading. 

Creativity  rating  and  having  a  Ri.D.  made  independent  contributions  to  these 
differences . 

?k)tea  about  row  headings 


^Consists  of  "Cambridge,"  "Medical  Research  Council,"  and  "Rothamated". 
y 

Consists  of  "Department  of  Scientific  and  Industrial  Research,"  and  "Ihdustrial 
Research  laboratories." 

Other  notes 

*Se.  fn,  r,  Tibi.  B-10. 


25 


AH 

TABLE  E-14— Intensity  of  e:cpo8v;re*° 


114,  p.  25 
Hog^  it  Smith 

Scientists  and  l^eohnolo- 
gists  in  R&D  branch  of 
U.K.  Atomic  Energy 
Authority 

(62^  had  university  degrees) 


Fraction  of  reading  acts  devoted  to  indicated 
channels  during  a  14-day  diary  period,  which 
were  marked  as  "scanned"  (as  opposed  to 

_ "read") _ 


Periodical  articles 

Reports 

Textbooks 


about  half 
a  little  under  half 
two-thirds 


119,  p,  23 
Scott  &  Wilkins 
Research,  planning  and 
development  personnel  in 
British  electrical  and 
electronics  industry 

Intensity  of  reading 


Number  of  mentions  of  journals  as 
"seen  regularly— i.e,,  yoa  see  nearly 
every  issue"  v/hich  v/ere  rrarked  as 
read  with  intensity  shown  at  left 


Read  on  average  one  or  more  articles  in 
full  per  issue 

^can  actual  articles — going  over  pages 
Index  refer  to,  and  look  up  articles  which 
appear  interesting 
^Adv6rti8ement8  are  main  concern 


293  58^ 

167  33 

32  6 

16  3 


Total  reader -journals  (among  a  sub- 
sample  of  105  respondents) 


508  lOC^ 


(Journals  marked  for  more  than  one  category  are  counted 
only  in  the  category  of  greatest  intensity.) 


Additional  data 

^Study  115  (Lialsell,  p.  51)  reports  the  per  cent  of  chemists  who  indicated 
varying  frequencies  with  which  they  verify  desk  handbook  data  in  other 
sources,  or  recalculate  data  In  articles  or  patents. 

P 

For  a  comparison  of  the  number  of  papers  "looked  at"  and  "consulted"  per  week, 
see  Table  E-3,  Columns  (6)  and  (7). 
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TABLE  r-16  ••Functions  Served  by  Reading^ 


114,  p.  30 

Hogg  and  Smlth^^ 

123,  p.  414 
Orquhart  *48* 

Bcientis'cs  and  !teohn61o* 
gists  in  R  A  D  branch  of 
U.K.  Atomic  Energy 
Authority 

Wsers  of  ^olenoe 
l&iseum  Library 

Percent  of  eurtioles,  re¬ 
ports,  textbooks,  sym¬ 
posia,  and  annual  reviews 
read  during  2-week  diary 
period  of  whioh  each  type 
of  "use  was  made" 

fer  cent  with¬ 

drawals  from  Soienoe 
Museum  Library  during 
2-week  period  in  which 
the  "information 
sought  was  required 
for"  each  purpose 

m -  - (^7 


Reader *8  activity  in 
whioh  the  information 

was  used  or  was  to  be 
put  to  use: 

VIriting  for  publication, 

1. lecturing,  or  teaching 

12^ 

2. Current  or  planned  research 

48 

3 •Transmittal  to  a  colleague 

4 

^•Total  specific  uses 

64^ 

80^ 

5 •For  general  interest 

33 

20 

6.  Not  found  useful* 

3 

... 

Total 

loof. 

100J{ 

Nature  of  message  sought :y 
y.'Dieoretical  statements 

26% 

BJResults  and  Data 

20% 

^.Methods  and  procedures 

27% 

10. Technical  developnent  work 

30% 

Notes  about  column  headings 

^Diarists  had  to  record  ”use,”  ^'purpose/'  or  ^reason”  in  each  study  under  the 
specific  categories  which  were  provided.  These  were  ecsentially  like  those 
shewn  in  the  table,  insofar  as  figures  are  entered  against  them  under  the 
study,  and  with  the  exceptions  noted  in  footnotes  to  some  of  the  entries. 

Study  123  also  allowed  for  "preparation  of  abstracts,”  "preparation  of  review  " 
"manufacturing  details,"  and  "a  lecture  to  students.”  * 

Kxnludes  "current  issues... looked  through  to  see  whether  they  contain  anything  of 
interest,  and  individual  papers  read  in  detail.”  Cf .  also  Table  B-3,  fn.  b. 

figures  in  ooliunn  (4)  were  oomfuted  by  the  reviewers  so  as  to  include  the  papers 
looked  through,"  etc.,  whioh  were  excluded  from  Column  (3).  All  are 
assigned  to  the  rear  "For  general  Interest."  —  Instructions  to  diarists 
f®**  reeording  of  abstract  as  well  as  journal  article  reading, 
out  it  is  believed  that  only  Journal  articles  are  Included  in  the  count  of 
"papers . " 

Additional  data 

^Shudy  101  (Ackoff  and  Halbert)  p.  6,  reports  that  "about  half  of  the  reading  that 
the  chemists  do  is  for  general  information  rather  than  jfbr  specific  use  in 

current  task.eStii4r  105  (Flshenden)  finds  that  SOU  of  the 
***Pfrt0,  papers,  reviews  and  books  read  by  diarist  constituted  infor- 
»uon  "acquired  in  background  readingi"  rather  than  being  "directly  applicable 


IABI£  F-15  ~  (Continued) 
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102,  p.  632-33*’ 

Bernal  *U8 

Scientlste  at  bambrtdge  Univeralty 
and  at  varloue  British  research 
organizations 


Percent  of  Journal  articles  read 
for  each  purpose  during  diary 
period,  among  those 

"consulted  vd.th  "looked  through” 
a  specific  puT-  or  "consulted 

posG  in  view”°  nith  a  specific 

purpose  in  view  '® 

(3]  on  ^ 


1. 

12% 

3% 

2. 

63^ 

18’' 

3. 

*  .  • 

•  e  e 

h. 

liF 

5. 

21* 

79 

6. 

e  e  • 

... 

lOOSt 

xoo% 

7. 

22%'* 

ei* 

8. 

30%'' 

9. 

31%'' 

8$’' 

120,  pp.  21*,  1*6* 

Shaw 

SclentTsls  and  engineers  on 
research  staff  of  US  Forest  Products 
Lab.  (os  $  to  OS  lU) 


Percent  er  reading  acts  for  iSicfT 
"reason  consulted"  was  as  shown 


Study  1  Study  2 

2-month  1-month 

diary  diary 

period  period 


TTJ - C3T 


’5iir 

-m 

78 

32 

... 

... 

lOdjl 

98jP‘ 

Hi* 

13if^ 

I6f 

16S{^ 

nf 

U*i^ 

Additional  data 
E 

llU,  p*  31,  finds  that  the  per  cent  of  reading  which  was  for  general  interest 
is  invariant  to  total  amount  of  reading. 

P 

Also  given  separately  for  Physicists,  Engineers,  Chemists,  Biochemists, 
Biologists  (pp.  632-33)*  Poor  a  comparison  of  the  number  of  papers  "looked  at" 
and  "consulted"  per  week,  see  Table  E-3,  Columns  (6)  and  (7). 

Notes  about  row  headings 
^Ihis  category  used  in  Study  llii  only. 

^Xhese  categories  not  used  in  Studies  Uli  and  105*  In  ftudy  120,  their  use  is  ex¬ 
plicitly  confined  to  those  reading  acts  undertaken  for  the  sake  of  "speolflo 
infomation."  In  Studies  123  and  102,  no  such  restriction  was  made. 

^ot  given  as  a  separate  figure  in  Studies  123  end  102«  Above  entries  were 
oooputed  as I  lOOf  minus  general  Interest* 

^Mot  given  as  a  separate  figure  in  Study  102*  Entry  oomputed  as  lOOjf  minus 
general  interest  minus  writing,  lecturing,  teaching* 

^Thase  figures  add  up  i.iither  to  lOOJf,  nor  to  "total  speciflo  uses*"  Appaiwtly 
answers  were  frequently  omitted* 

^2%  did  not  respond* 
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TABIi!  F»16  «»Funotlon8  served  by  reeding  in  publloatlone  of  diverse  type  end  age 


B 


114,  p.  30* 

Hogg  and  Smith 
Soientists  and  teohnologists 
in  R  &  D  branch  of  U.  K* 
Atcmio  Energy  Authority 


Per  cent  of  Per  cent  of  Per  cent  of 
articles  reports  textbooks , 

symposia,  and 
annual  reviews 


Reader's  activity  In  which 
the  information  was  used  or 
was  to  be  put  to  use: 

Read  during  2-week  diary  period  of  which 
each  type  of  "use  was  made''^ 

1»  V/riting  for  publication 

(1) 

(2) 

(3) 

lecturing,  or  teaching 

e% 

19% 

12^ 

2.  Current  or  planned  research 

29 

57 

65 

3«  Transmittal  to  a  colleague 

4 

4 

4 

— 

— 

— 

Total  specific  uses 

80  5^ 

81^ 

5*  ^or  general  interest 

67 

18 

16 

6,  Not  found  useful* 

4 

1 

2 

— 

— 

— 

Total 

100^ 

100% 

100^' 

i. 
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TABli!  F*16  —(Continued) 


105,  p.  158  aV 

_ Flehenden 

Scientlete  In  "honor  graduaia^ 
grades  at  Atomio  Energy 
Resear oh  Est.,  Harwell 


123,  p.  414^ 
Urquhyrt  19y 
Users  Sc lenoe  Uuseim; 
Library 


Per  cent  of  "useful”: 

Published  Reports  Reviews  Books 
papers 

read  during  2-month  diary  period,  con¬ 
taining  information  "acquired  in  back¬ 
ground  reading"  (general  interest)  or 
"directly  applicable  to  your  job" 
(specific  interest) 

— [4i  (6)  rrr 


Per  cent  of  withdrawals  from 
Soionco  kiseum  Library  during  ‘ 
2-T/oek  period,  in  which  items 

haw  hftgri  piiftHahftH  ^n^ 


191*7  191*1-5  1931-1*0 

tsy  "T?r“ 


2. 

3. 


^7% 

52^ 

BSf> 

64f> 

14^ 

60jf' 

74?? 

53 

46 

47 

36 

26 

20 

26 

6  . 

... 

... 

... 

... 

... 

.. . 

.. . 

100^ 

lOC^ 

100^ 

1005? 

100?5 

lOOjS 

10C?S 

Nature  of  the  message 
sought ;y 


7. 

Theoretical  statements 

24?S 

15?{ 

46?: 

8. 

Results  and  Data 

11^ 

49?: 

9* 

Methods  and  procedures 

17/« 

zof. 

64?: 

10. 

Other 

29" 

45" 

43" 

‘s«e  fn  a,  lable  P-16. 


Notes  about  column  headings 


Additional  data 

^Note  also  that  figures  from  Study  102  in  Table  F-15  are  limited  to  Journal  artiolee. 

Notes  about  row  headings 
'This  category  used  in  Study  114  only. 

^See  footnote  y,  Table  F-16a 
^See  footnote  x,  Table  F-IS* 

^Technical  developaent  work* 

Other  notes 

Peroentages  oonputed  by  the  reviewers* 

^These  fig^ires  estimated  by  the  reviewer  from  inspection  of  bar  chart  in  Study  114* 
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TABLE  F-17  —  Functiorifl  served  by  reading,  for  different  categories  of 
respondents  end  their  institution^® 


102,  p.  633 

^rnal  »ii6 

Scientists  at  Cambridge  University  and 
at  various  British  Research  organi«a- 
tlona  -  Questionnaire 
Per  cent  of  jounial  articles  "prnsulted 
Tdth  a  specific  purpose  in  view**  during 
the  diary  period,  which  were  **conaulted 
by  the  respondent  with  each  purpose  in 

vi9w''«E 


Institution  de- 

Respondent's  Position  voted  mainly  to 


1. 

Reader's  activity 

Professor 

Lecturer  and 

Senior 

Junior 

Funda- 

Applied''^ 

in  which  the  in- 

and 

Assistant 

Research 

Research 

mental 

research 

formation  vras  used  Director 

Director 

Worker 

Worker 

research^ 

or  was  to  be  p  t 
to  use: 

(1) 

- - 

(3} 

w 

(6r 

!• 

Writing  for  publi¬ 
cation  lecturing, 
or  teaching 

is^ 

m 

2\x% 

9? 

13? 

13? 

2. 

Cui’i’ent  or  planned 
research 

63  y 

62  y 

?8y 

70  y 

63  y 

6k  y 

3. 

Total  specific 

76?* 

issues 

32%^ 

19%^ 

82?* 

79?* 

in^ 

k. 

.  For  general  In- 

terest 

18 

21 

18 

21 

2k 

23 

t  ^ 

Total 

100^ 

100^ 

100? 

100? 

100? 

100/. 

N-;ture  of  message  sought s* 

6o 

Theoretical  state¬ 
ments 

in 

l8i« 

25? 

25? 

20? 

25? 

7. 

Results  and  Data 

3W 

35? 

23? 

29? 

31? 

29? 

8. 

Methods  and 
procedures 

2S% 

26? 

21? 

33? 

29? 

36? 

**  Motes  about  column  headings 

a 

Excludes  "Current 

issues. •• 

looked  through  to  see  whether  they 

contain 

anything 

of  interest 9  and  individual  papers  read  in  detail,**  which  are  anelysed  sepa¬ 
rately  on  p*  632  of  Study  102*  Con^tation  of  combined  figures  is  possible 
Compare  Table  F-l5,  Col*  (U)  and  footnote  C. 

^  See  footnote  *,  Table  F-l5* 

Additional  data 

C  - 

Additional  datum:  Study  101  (Aokoff  and  Halbert),  p*  30,  finds  industrial  ohem 
mists  devoting  6*8  per  cent  of  **ln-time**  to  receiving  written  soientlfio 
ootammioatloni  this  consists  of  3*7  per  cent  of  **readlng  for  use**  and  3«1 
per  cent  of  "reading  for  general  information."  For  univsrsily  chemists,  the 
corresponding  figures  are  2.5  par  cent  "receiving  written,"  1.6  per  cent 
"reading  for  use,"  and  0.8  per  cent  "reading  for  general  Information." 

®  Breakdowns  by  discipline  are  not  repooduoed  within  review,  but  cited  in  fh/. 
Table  F-15. 

E 

For  a  comparison  of  the  number  of  pages  "looked  at"  and  "consulted"  per  week 
by  scientists  in  these  categories,  sse  Table  E-3,  Collums  (6)  and  (7), 

for  footnotes  z  to  V  see  fsoing  page 


Additional  footnotes  to  Table  F-17 


Notes  about  rov  headings 
See  footnote  y,  Table  F-l5* 

See  footnote  Table  F-15* 

See  footnote  Table  F-15. 

Other  notes 

Weighted  averages  for  Cambridge*  Medical  Research  Counoilf  and  Rothamsted 
computed  by  the  revieeers. 

Weighted  averages  for  Dept,  of  Scientific  and  Xhdustrial  Researchj  and  Ihdus 
trial  Laboratories  computed  by  the  reviewers. 
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TABLE  F-18  -  Functions  served  by  reading  of  literature  to  Tdiich 
attention  was  called  by  different  sources* 

123,  p.la3^^ 
Urquhart  19^48 

llU,  p.30 

Hogg  &  Smith 

105,  p.  158’’ 
Flshenden 

Users  of  Science 

Museum  Library 

Scientists  and  techno¬ 
logists  in  R&D  branch 
of  U.K.  Atomic  Energy 
Authority 

Scientists  in 
"Honor  grad." 
grades  at  A.E. 
Res.  Est.Harw. 

fer  ceni  of  with¬ 
drawals®  from  Science 
Ihiseum  Library  during 
2-week  period,  among 
those  to  which  "a  refe¬ 
rence  was  obtained  from" 
each  sourcejwhere  the 
information  sought  was: 

Per  cent  of  articles, 
reports,  textbooks, 
symposia,  and  annual 
reviews  read  during  2- 
week  diary  period,  a- 
mong  those  to  inhich 
'•reference  was  found" 
thzough  each 
source,  which  were 
read  for: 

for  cent  of  ’Use¬ 
ful"  reports, 
published  papere, 
reviews,  and 
books,  among 
those  "found" 
through  each 
source  during 
2-month  diary 
period,  which 
were  read  for: 

required 
for  gen. 
information 

sought  for 
a  specific 
purpose 

" general 
interest" 

a  speci¬ 
fic  pur¬ 
pose 

back¬ 

ground 

reading 

a  spe¬ 
cific 
purpose 

Source 

(i) 

\2) 

(3) 

ih) 

(5) 

(5) 

1. 

Routine  per- 
us  80.  of  current 
literature 

xxx’^ 

XXX^ 

kn 

61% 

33% 

2. 

Abstract  or 
index7 

2% 

... 

a  •  a 

525? 

h8% 

3. 

Cross-refe¬ 

rence 

28^ 

12% 

1U% 

86% 

305? 

705? 

1. 

Found  by 
search^ 

21% 

in 

21%^ 

19%"' 

26% 

1U% 

5. 

Previous  use, 
hunch,  memory 

a  a  « 

... 

3W 

665? 

1S% 

855? 

6. 

Sent  or  no¬ 
tified  by 
author 

XXX 

XXX 

3% 

615? 

7. 

Library's  own 
initiative^ 

21% 

11% 

23% 

11% 

665? 

3h% 

8. 

Personal  recom¬ 
mendation 

2h% 

16% 

17% 

63% 

U6S? 

$U% 

Notes 

about  column  headings 

®  See  also  fn.  Table  F-20 


With  exceptions  noted  on  p*  U09. 

C  Additional  data 

Also  given  for  “information  sought  for"  diverse  specific  uses. 

^  Also  given  separately  for  reports,  articles,  reviero,  and  books. 

9.  Motes  about  row  headings 

Source  1  represents  coming  aot^bss  an  I'oem  in  une  course  of  one's  routine  “keeping 
abreast"  activities.  3>  U*  and  5  represent,  for  the  most  part,  finding  an  item 
while  studying  the  given  subject  matter.  6,  7  and  8  represent  the  spontaneous 
calling  of  an  item  to  the  scientist's  attention  by  someone  else,  although 
Source  8  may  also  include  responses  to  inquiries.  Source  2  (abstracts)  mgy  be 
perused  as  part  of  "keeping  abreast"  as  well  as  in  a  deliberate  searchi  studies 
do  not  distinguish  in  the  present  conteyt. 

^  Includes  librazy  catalog,  personal  index,  bibliography,  reference  work,  etc.  and 
overlaps  with  "abstract  or  index." 

^  Includes  accession  list;  routing  of  article,  report  (but  not  of  a  periodical  fbr 
routine  perusal);  library  notification  slip. 

^  Withdrawialsfrom  Science  Museum  Librazy  practically  exclude  routine  perusal* 

^  Abstract  Journals  or  library  catalog 
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TABLi3  F-19  -  Functiona  eervcd  by  reading  abatracte 


llli,  p.  26 
Hogg  Smith 

Scientists  and  tecbnolr- 
gists  in  R  &  D  branch  of 
U»K*  Atomic  Energy 
Authority 


Per  cent  of  abstract 
reading  acts  in  lU-day  diary 
period  Tdiich  iierei 

to  keep  abreast  of  recent  developments  5*^ 
to  locate  or  identify  past  literature  33^ 


105,  p.158 
Flahonden 


Scientists  in  honor? 
graduate  giades  at 
Atomic  Energy  Research 
Eat.,  Harwell 


Percent  of  ^’useful”  publications 
read  during  2-B»nth  diary  period  which 
had  been  ’’found"  through  abstracts 
and  were  read  for: 

background  reading  52<' 

use  i;8^ 


307,  p.7 

Qiaos  1955 


Several  samples  of  , 
American  biologists^ 


Per  cent  of  questionnaire  respondents 
indicating  they  use  abstracts 
principally: 

as  an  aid  In  keeping  up 

for  reference 

both 


109,  p.lO 

Gray _ 

U.  S.  Physicists  v^o 
had  returned  an  earlier 
questionnaire 


Per  cent  of  questionnaire  respondents 
indicating  they  use  abstracts 
principally: 

for  keeping  up 
as  a  reference  tool 
half  and  half 


22%e 

:  30% 


111,  p.  233 

Hemer  1951; 


Professional 
members  of  soientlfio 
divisions  of  Jolms 
Hopkins  University; 
5056  had  doctoral  de* 
grees  -  Interview  ® 


"If  significant  use  Is  made  of  indexing 
and  abstracting  publications,  are  these 
used  mainly: 

as  a  means  of  keeping  abreast 
of  t>ie  current  literature  in 
your  field, 

or  for  searches  of  the  post  literature 
or  both?"  — . 


I 


TABLE  F-19  -  (Con'tinved.  .•) 
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119,  p.35 
Scott  &  Wllklna 

Technical  grades  from 
foreman  upfvrards  in  British 
electrical  or  electronics 
Indus  try  2 

(Asked  only  of  the  315^ 

'Who  claimed  to  "make 
use  of  abstracts,") 


"Do  you  use  Abstracts/  for  searches 
or  for  news  oT  ourrenf"  developaents?" 

News  wholly  or  mainly  k3% 

Searches  wholly  or  mainly  21% 

Both  about  equally  3hl% 

(No  answer: 2^) 


107,  p.7 
Glass  19^5 


Several  sampleg  of  Per  cent  of  questionnaire  rospon^ 

American  biologists^  dents  indicating  they  use  abstracts 

princlpd.ly: 


as  guide 

k9% 

as  substitute 

5 

half  ard  half 

ii6 

109,  p.lO 
Gray _ 


U.S,  Physicists  iriio 
had  returned  an  earlier 
questionnaire 


Per  cent  of  questionnaire  respon¬ 
dents  indicating  they  use  abstracts 
principally; 


as  guide 

k6f 

as  substitute 

6 

half  and  half 

li8 

Additional  data 


Study  107  adds:  "Biologists  in  hospitals  and  clinics  /as  opposed  to  those  in 
colleges  and  universities/  lead  in  the  use  of  abs&aots  for  keeping  up." 

p 

(111)  for  applied  acientiata,  the  division  was  about  50-50|  "pure  scientists 
made  slightly  greater  use.  •  .for  searches  of  ths  past  literature." 

Other  notes 

2  Only  li3^  were  engaged  in  "research,  development,  or  design,  with  or  without 
other  (titles."  Another  were  engaged  in  "production  supervision  or 
inspection."  Only  19%  had  any  university  degree  or  "technical  qualification." 
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TABLB  F-20  —Sources  calling  items  of  information  to  scientist's  attention*^ 


nli,  pp.  27-9 
Hogg  and  Smith 

105,  p.  158 
Fi.h^en 

120,  pp.  22,  Ui 

Shaw 

Scientists  and  tech-  Scientists  in  "honor 
nologists  in  R&D  graduate"  grades  at 

branch  of  U.K.  Atomic  Atomic  Energy  Re- 
Energy  Authority  search  Est.,  Harwell 

Scientists  and  en¬ 
gineers  on  research 
staff  of  US  Forest 
Products  Lab 

Per  cent  of  articles, 
reports,  textbooks, 
symposia,  and  annual 
reviews  read  during 
2-week  diary  period 
to  which  "reference 
was  found"  through 
each  source 

Per  cent  of  "useful" 
reports,  published 
papers,  reviews,  and 
books  read  during  2- 
fflonth  diary  period 
which  was  "found" 
through  each  source 

(os  5  to  os  11*) 

rer  cent  of  reading 
acts  for  which 
"source  of  reference' 
was  as  shown 

Study  1  Study  2 

i-month  1  month 

diaiy  _  diary  „ 

Source: 

period' 

period 

Routine  per¬ 
usal  of  cur¬ 
rent  litera¬ 
ture,  or 

(1) 

(2) 

(3) 

(W 

"chance"^ 

2,  Abstract  or 

21%” 

233 

70.6% 

n 

66.6% 

n 

index® 

3.  Cross-refe¬ 

4  •  • 

12 

1.0 

1.1 

rence 

U.  Found  by 

6 

9 

3.0 

h.9 

search^ 

5.  Rrevious  use. 

7^ 

l*.o 

3.6 

hunch,  memory 

6.  Sent  or  no¬ 
tified  by 

18*1 

10 

12.7 

ll*.2 

author 

7.  Library's  own 

6 

e  e  e 

•  •  • 

initiativeF 

8.  Personal  recom¬ 

11*P 

21® 

.9 

1.5 

mendation 

1*1° 

11 

3.7 

3.6 

9.  Other 

•  e  • 

e  •  • 

l*.l 

2.5 

lOW^ 


1003  1003  1003 


Notes  about  column  headings 


^IrVith  exceptions  noted  on  p.  1^09. 

^Omlts  respondents  (293  of  total  interviewed)  who  could  recall  no  such  recent  artlcXa 


^See  fn.  Table  F-16.  Diarists  had  to  recoz*d  sources  of  attention  under  specific 
categories  provided,  which  were  essentially  like  those  shown  In  the  table,  Inso¬ 
far  as  figures  are  entered  against  them  under  each  study,  except  as  shewn  in 
footnotes  to  sone  of  the  entries.  Exceptions  are  Studies  ICo  and  119,  In  which 
free  replies  were  classified  by  the  investigators  into  16  categories  (108)  and 
8  categories  (119)^  further  simplified  by  the  reviewers  as  shown. 

^CUidy  102  recorded  sources  calling  items  to  scientist's  attention  only  for  Items 
recorded  on  "Form  B."  This  excludes  the  iqpproximately  7ii3  of  papers  in 
"current  issues.  ••  looked  through  to  see  idiethsr  they  contain  anything  of 
Interest,  and  individual  papers  read  in  detail." 


Additional  data 

£ 

See  also  Table  F-21  for  figures  from  Stucty  111  (Hemer  195h)t  which  can  only  be 
be  given  for  three  categories  of  scientists  separately,  and  for  figures  ftom 
Study  110  (Hemer  1958),  Column  (21)  c 

^Also  given  separately  for  Chemistry,  Engineering,  Botanical  Soienoe,  nyalos, 


^Also  given  separately  for  Physicists,  Engineers,  Chemists,  Bioohemista,  Blologiats. 


06- 


TjVBIiE  F-20  —(Continued) 


123,  p.  102 
Urquhart  'li3 

102,  p.  633 

Bemal  '1*0 

108,  p.  186 

Olass  &  Nonrood'  58 

119,  p.  27 

Scott  &  Wilkins 

ijsers  of  Science 
Museum  Library 

Scientists  at  Cam¬ 
bridge  University 
and  at  various 
British  research 
organizations 

50  Blologlsis  and 
other  scientists 

Technical  grades  from 
foreman  upwards,  in 
British  electrical  or 
electronics  industry^ 

Per  cent  of  with¬ 
drawals^  from  Sci¬ 
ence  Liuseum  Li¬ 
brary  during  2- 
week  period  to 
which  "a  reference 
was  obtained  from” 
each  source  (Ques¬ 
tionnaires  at¬ 
tached  to  publica¬ 
tion  as  withdrav.'n) 

Per  cent  of  Jour-  Per  cent  of  refe- 
nal  articles  ”con-  rences  cited  in  and 
suited  with  a  "of  major  signifi- 

specific  purpose  cance  to"  one  of 

in  vicj^*  during  respondent  *s  recent 

diary  period,  which  publications,  where 
the  scientist  "was  respondent  firot 
led  to  consult**  by  learned  of  the  ax- 
**way**  of  each  istence  of  the  work 

source^G  through  each  source 

(interview) 

?^r  cent  of  respondents 
to  whose  attention  the 
irost  recent  recalled 
"article.. .of  direct 
use  or  special  in¬ 
terest**  was  drawn  by 
each  source^ 

(interview) 

(5) 

3,.  XXX“ 

13 

30.W 

1*1,^ 

2.  33^ 

20.7 

5.2 

1* 

3.  38 

1*2.5 

6.9 

5 

it.  9 

«  e  • 

9.5 

i8 

5. 

tee 

•  •  • 

6.  XXX 

8.2 

5.8 

•  «  a 

7.  1^ 

e  •  e 

0.9'^ 

•  «  a 

8.  16 

16.1 

26.9 

30 

F- 

•  e  • 

5.5 

2 

100^ 

100^ 

100^ 

100^ 

Notea  about  row  headings 

^  This  Includes  library  catalog,  personal  Index,  bibliography,  reference  work, 
etc.  This  category  overlaps  with  'Abstract  or  index." 

^Includea  accession  list;  routing  of  article,  report  (but  not  of  a  periodical  for 
routine  perusal);  library  notification  slip, 

^These  figures  are  listed  under  "routine  perusal"  in  studies  Hit,  105 j  108  and 
"chance”  in  120,  102,  119*  In  Study  108,  there  is  an  additional  2.65^  listed 
under  "chance.” 

^"Diarist's  own  property**  (15/^)  and  "Periodicals  circulated  by  the  library**  (6%)* 
^General  background,  common  knowledge,  or  can*t  remember 
'^Book  list 

^Sum  of  categories  numbered  9$  H*  12  and  2$,  in  Study  105« 

^Sum  of  categories  numbered  13,  lU,  16  and  17  in  Study  105« 

^Abstract  Journal  or  library  catalogue. 

^Includes  "chance.** 

^Includes  llbraxy  assistance. 

^Includes  documents  passed  on  by  senior  or  colleague  }ay  nature  of  Job.  (23^)^  as 
well  as  spontaneous  reconnendation  (18^)  • 

“Includes  reviews* 

^Yithdrawals  from  Science  liuseum  Library  practically  exclude  routine  perusal. 
^*The  difference  represents  diardS^^^emn”  (p.  29). 

^^See.dCMrbncrtf  Z  in  Table  F-19 


TABLE  F-21  — Sources  calliiig  ite^is  of  information  to  eciontisjjs*  attention,  by 

type  of  respondent,  type  of  publication  called  to  his  attention,  and 
purpose  for  ^i^iich  read.^ 


105* 

Fishenden 

Scientists  in  honor  graduate"  grades  at  Atomic  Energy 
Research  Establishment,  Harwell 


fer  cent  of  "useful*’  published  papers,  reviews,  reports 
and  books  read  during  2«month  diary  period  which  was 


"found"  through  each  source 

Rank  (pel63) 

Work  of 

Respondent  ( p^4 ) 
Pure  Applied 
Resch  Eesche 
(3)  (W 

Purpose  for  vdilch  Publicat^^ 
was  read  ^d.158)^^ 

Senior  Junior 
(1)  (2) 

Background 

Reading 

Directly 
Applicable 
to  Job 

Source® 

(5) 

(6) 

l.Routiue  per* 
usal  of  cur¬ 
rent  litera¬ 
ture 

23^ 

24^ 

32^ 

11% 

32^ 

15^ 

2,  Abet  met  cr 
indexy 

10 

12 

6 

16 

12 

11 

3.  Cross -refe¬ 
rence 

11 

f? 

17 

6 

5 

12 

4.Found  by 
neurchy 

7 

9 

5 

9 

4 

11 

S.Previous  use, 
hunch,  memory 

6 

12 

10 

10 

3 

17 

6.  Sent  or  no¬ 
tified  by 
author 

8 

6 

2 

7 

5 

6 

T.  Library*  s 
own  initia¬ 
tive* 

23 

21 

11 

25 

28 

14 

8.P^r8onal  re¬ 
commendation 

12 

11 

16 

11 

10 

12 

100^ 

100;^ 

loojj 

IOO9S 

100^ 

100^ 

Notes 

about  column  headings 

Souroes  of  attention  identified  by  reapondente  were  ordered  by  the  inveetigatorB 
^  into  11  oategorioe,  further  ainplified  by  the  reylewera  aa  ahown. 

With  exceptions  noted  on  p.  409. 

^ee  fn.  t.  Table  F-18,  and  fn.  o.  Table  F-20,  regarding  Studlea  106  and  123. 


Additional  data 

°Bre^c^aJy^diBoipline^«e  not  reproduced  in  thia  review  but  are  cited  in 

6iv«n  only  aa  per  cent  of  nomlnationa  and  not 
abo«%r«m*o^  reapondenta,  they  cannot  be  directly  compared  with  thoae  cited 
Z?  ^5  axeept  in  tenaa  of  rank  order,  la  addition,  more 

»ciantiata  "became  aware  of  aouroea  of 
formation  throu^  each  of  the  liated  aouroea  of  attention  except  for 

r«tinr^aal?^^°“  library  card  catalogue. ,  with  a  tie  in  the  oaae 

P 

••Pn^'Ately  for  aenlor  and  Junior  worker.,  and  for 
pure  and  applied  reaearoh  worker. .  ,  —  *  or 

°Ihla  breakdown  la  alao  given  aaparately  for  type  of  publication. 


TAEIiE  F-21  — (Continued) 

305,  p.  158““’^^ 

Flshenden 

Scientists  in  ” honor  gradual''  gradles  at 
Atomic  Energy  Research  Establishment, 
Harwell 

Per  cent  of  "useful"  published  papers, 
reviews,  reports  and  books  read  during 
2-month  diary  period  which  was  “found” 
through  each  source _ 


123,  p.  hX2 

_  Urmihart 

Users  oi^  Science  mseum  library 


Per  cent  of  withdrav^als^  from  Science 
lluseiun  Library  during  2-week  period  to 
which  ”a  reference  was  obtained  from” 
each  source  '(Questionnaires  attached  to 
publication  as  withdrawn) _ 


Type  of  Publication  called  to  Attention 

Any  read 

Publ,  in  Foreign 

Report  Paper  Reviev/"  T^’iok  Language 

Year  of  publication  of  item  withdrawn 

19U7  19I4I-5  1931-liO  1931-30 

(7) 

(10; 

1.  3^ 

43/:; 

16^ 

24/. 

yx^ 

xxx^ 

xxx^ 

2.  17 

11 

5 

1 

8 

30^? 

205^ 

15^/ 

3.  5 

1] 

20 

6 

24 

14 

40 

48 

62 

4.  8 

6 

4 

15 

5 

7 

14 

11 

4 

5.  8 

4 

7 

49 

5 

... 

... 

... 

6.  15 

2 

0 

0 

0 

X\X 

XXX 

XXX 

XXX 

7.  31 

18 

9 

4 

24 

9 

5 

3 

0 

8,  14 

10 

12 

10 

10 

15 

4 

18 

19 

It 

100?g 

iuo;%' 

loa^ 

Too/ 

100i>j 

91%^ 

lOOJ? 

100/ 

Notes  about  row  headings 

See  fnr.  t  and  s.  Table  (F-20),  concerning  the  pooxing  of  original  categories 

^ ’Pound  by  search”  inoludes  library  catalog,  personal  index,  bibliography, 
referencs  v:ork,  etc.,  and  overlaps  ’'abstract  or  index,” 

Includes  accession  list;  routing  of  article,  report  (but  not  of  a  periodioal  for 
routine  perusal);  library  notification  slip. 

^All  entries  in  this  column  refer  to  withdrawals  from  Soienoe  Museum  Library 
henoe  Include  no  voutlne  perusal,  * 

’■f'igur.e  given  ar.  for  "tibllographies "Library  card  oataloga  and  . 
book  reviev/s  and  publishers’  announoements ”  occupy  6th  and  6th  ramk  amona 
engineers  in  the  Applied  Fnysics  Laboratory,  otherwise  6th  or  7th  rank 
throughout. 


“Figures  giv.n  are  for  "personal  reference  files  ."  Ubrary  card  catalogs  ware 
Vr42^*'*16^^  separate  bibliograpliiee 


Id2 
b  'ii8 


n  Library 


from  Science 
rreek  period  to 
stained  from" 
res  attached  to 


item  '.vithdraifm 


f«X  IPX 


Johns  Hopkins  University 


rlaTik^-oraer  of  the  number  of  respondents  Indicating 
that  they  “become  aware  of  sources  of  information 
in  your  field”  through  each  of  7  listed  sources 

of  attention _ 

Ar4y  respondents  pre- 

pently  working  in:  Engineers  onl 


Medical  sc 
research  organizations  “moet 
likely  to  have  facilities  for 

Soviet  Infoimation”  _ 

Per  cent  of  respondents  who 
“become  aware  of  existence  of 
scientific  information” 
through  each  source  of 
attention  shown  _ _  _ 


-  );0  - 


TABLE  F-22  — Channols  serving  to  keep  abreast  to  find  answers  to  speoifio 
questions . 


Keeping  up  and  Question  SearohinK  Compared 

106,  p.  158  114,  pp.  ag-ssQ 

Flshenden  Hogg  A  Smith 

Scientists  in  honor  graduate”  Soiontists  arwl  technologists 
grades  at  Atomic  Energy  Research  in  R  A  D  branch  of  U.K. 

Lstt,  Harwell  Atomic  Energy  Authority 

ter  cent  oi*  "useful^'  items  ot  Per  oent  of  items  of  literature 
literature  read  during  2-month  read  during  2-week  diary  period 
diary  period  in  each  source,  in  ea,  source, amcng  those”us6d”® 
among  those;®  for  our-  for  other  for  gen- 

directly  acquired  in  rent  or  speoifio  eral  in¬ 
applicable  background  planned  purpose^  terest 

to  job  reading  research 


TTl - 

CO 

(s; 

— W 

W7 

1. 

Journal  Articles  46/$ 

54% 

22^ 

20J5 

65^ 

2. 

Reports  38 

36 

42 

53. 

19 

3. 

Reviews  4 

4 

XXX 

XXX 

XXX 

4. 

Books  12 

6 

36^ 

28^ 

16* 

5. 

Abstracts  &  Indices  XXX 

XXX 

XXX 

J'CXX 

XXX 

6. 

Total  Literature  — 

— 

-- 

— 

— 

7, 

lersonal  Contacts  KXX 

XXX 

XXX 

XXX 

XXX 

8. 

Meetings  &  Seminars  XXX 

XXX 

XXX 

XXX 

xxc 

9. 

Other  XXX 

XXX 

XXX 

xoc 

XXX 

looi 

100,^  100^ 

Notes  about  column  headings 

100^ 

10^ 

^Data  in  these  four  columns  are  bared  on  free  statements  by  respondent 
by  the  investigators  into  fi  (Study  119),  6  (110,  App  I),  IP  (110,  A^. 
5  (116)  categories,  and  further  s.'.mplified  by  the  reviewers  as  shown. 

clasr=?ified 
IV),  and 

Scientists  in  each  discipline  were  presented  with  a  long  list  of  sub-specialties 
and  were  instructed  to  mark  those  "where  you  try  to  keep  up  with  current  de¬ 
velopments  in  detail. ”  (Primary  fields  of  attention. )  Later  they  were  in¬ 
structed  to  mark  "fields  on  this  list  where  you  also  need  to  keep  up  to  some 
extent,  but  not  as  much"  (Secondary  fields  of  attention.)  For  each  set  of 
fields,  the  scientist  was  shown  a  card  listing  lli  chan r- els  of  communication 
and  was  asked  to  rank  those  four  which  he  considered  "iiiost  insert  ant  in  calling 
to  your  attention  the  current  developments”  in  his  primary  and  scicoridary  fields, 
respectively.  (Q.  1^.1  and  L.2). 


^Diary  entries  analyzed  in  Study  10$  were  limited  to  reports,  published  papers, 

reviews,  and  books.  Fig^ires  corresponding  to  the  above  are  also  given  separately’' 
for  information  to  which  respondent's  attention  was  called  by  diverse  sources. 

^"Other  specific  purpose”  includes!  writing  report,  publication,  or  lecture;  and 
information  for  transmittal  to  a  colleague. 

®Liary  entries  analyzed  as  to  use  in  Ltudy  111*,  were  limited  to-  "periodicals,  ” 
"reports  and  committee  papers,”  and  "textbooks,  8ynq;)08ia,  and  anntial  reviews.” 
Handbooks,  standards,  etc,,  were  e:q>licitly  excluded.  Figures  above  were 
computed  from  inspection  of  bargraph,  p.  30. 

f 

Alternatives  for  checking  were!  ”to  some  extent;'^  ”to  little  or  no  extent." 

^Apparently  the  literature  searches  referred  to  here  involved  mere  comprehensive 
topics  than  the  single  ”pi*oblnine  or  ciuestlors”  referred  tf.  in  the  preceding 
column. 


TABLE  F.22  -.(Continued) 


-  la  - 


106,  p.  144 
Garard 

U.Se  9,^  Tuinadlan  l^yslolo- 

fists 

er  osnt  okeo^lng  that 
pand  on  each  of  2.^ix  listed 
sources  to  keep  up  with  advances 
in  your  field  of  specialisation 
to  a  considerable  extent"^ 


Keep  Up  Only^IJ 

116,  pp.  69,  72“ 

Mensel 

Biochemists  f  ohemists  and  soologists  on 
Columbia  University  faculty^M 


I’eF  oonY  of  soien* 
tists  giving  each 
channel  one  of  first 
four  ranks  as  calling 
to  their  attention  de¬ 
velopments  in  their 
priory  fields  oT  at¬ 
tention 

- m - 


ST  cent  0^  scien- 
tists  giving  each 
channel  first  rank 
as  oa 1 ling  t o  tKeXr 
attention  develop¬ 
ments  in  their 
J^rimary  Sec  ondar  y 

field  of  field  of 


attention 

— wr~ 


attention^ 

- 


1. 


2. 


3. 


5. 


7. 


9. 


66% 

31%^ 

20^ 

112 


252*' 


Ngvjs  from  top  Institutions t  in  Study  1X6,  interviev^ed  scientists  viere  also  askedx 
Q.  9*11— Vilhat  would  be,  say,  the  five  labs  or  institutions  that  carry  on  the 
most  significant  work  in  your  field?  And  Q*  9*2— •.  a  How  do  you  manage  to  keep 
i^ormed  of  work  at  these  important  institutions.  Twenty-ei^t  per  cent  men¬ 
tioned  official  sources  (publications,  meetings  and  conferences)  only;  17^3 
mentioned  mainly  personal  communication;  the  rest  relied  on  both  in  vaiying 
degrees.  More  of  the  biochemists  than  of  the  chemists  and  zoologists  mentioned 
official  sources  only  (p.  56). 

^Tseful  information  obtained  ”by  chance:"  In  Stwdy  116,  scientists  were  asked: 

Q.  3.1i— Have  there  been  any  instances  during  the  past  year  when  some  unlooked- 
for  piece  of  information  came  your  way  that  turned  out  to  have  bearing  on  your 
work?  Supplonentary  questions  were  asked  in  order  to  obtain  complete  accounts 
of  experiences.  After  eliminating  information  learned  while  engaging  in  scan¬ 
ning  the  literature  or  engaging  in  any  other  activity  eaqplicitly  designed  to 
find  out  "what*  a  new, "  thez*e  remained  U  accounts  of  information  come  across 
while  searching  the  literature  for  another  topic,  26  of  information  obtained 
from  colleagues  in  various  contexts,  and  5  others.  Almost  half  of  these  items 
had  actually  been  published  at  the  time.  About  one  quarter  were  "know-how"  or 
"Know-where"  items,  (pp.  31-38) 

*^Study  110  also  asked  respondents  to  enumerate  ways  in  which  they  **generally  kem 
abreast"  Journals,  meetings^  and  colleagues  constituted  77^  of  the  source- 
mentions.  No  other  figures  ars  given  in  the  article  cited. 

%ee  laso  Tabl.  F-23,  Colvuan  (^). 

^tudy  116  also  obtained  29  aocounte  of  a.arohee  for  anaitere  to  epeclflc  questlona 
through  pareonal  ohannela  in  reply  to  Q.  3.33— Can  you  tall  me  about  the  last 
time  you  used  another  oheimel  than  juet  the  literature  to  find  the  anarnr  to 
tome  queation  that  arose  in  connection  with  your  work?  About  half  the  itame 
mentioned  concerned  details  of  tcohnlq^ea,  apparatus,  or  meterlels.  About 
haU  the  soientists  giving  these  aocounte  had  eddraosed  thamelvee  to  to® 
eaqperta  in  the  field  oonoemed]  the  others  had  addressed  their  questions  to 
^*"1^17)''**°  *****  ***^  but  were  more  ecoassible  to  the  qEaastioner 


TABLE  P-22  —(Continued) 


Queatlon  Searching  Only^^ 


119,  p.  55®*^ 

^cott  &  Wilkins 
Technical  graces 
from  foreman  up- 
j.^rds,  in  British 
electrical  or  elec¬ 
tronics  industry^ 

cent  respon¬ 
dents  who  state 
that  they  "usually 
/address  them- 
selve^/i’irst”  to 
the  sources  shovm 
when  wanting  "in- 
Conaation  on  a 
tsch^cal  problem" 


110,  p.  274  (App 
Herner  *58 
Medical  soientists 
at  $9  U.S.  research 
organizations 
"most  likely  to 
have  facilities 
for  Soviet  info*” 
¥er  cent  of  souroe- 
mentions  in  respon¬ 
dents*  telling  "hew 
he  had  gone  about 
finding  an  answer  or 
solution”  to  a  "re¬ 
cent  problem  or 
question"  which  ho 
Had  described 


110,p.276  (AppIV)^- 
Herner  *58 
kedioal  scientists 
at  59  U.S .research 
organisations 
"most  likely  to 
have  facilities 
for  Soviet  info.” 
Percent  of  souroe- 
nentions  in  respon¬ 
dents*  telling  "hew 
he  vfent  about  doing 
the  search”  in  the 
most  recent  "ques¬ 
tion  or  problem 
that  involved  a 
literature  sear ch " 
which  he  nad  dos- 


116,  p.  141«L 

Mensel 

Biochemists,  ohem- 
ists  and  zoologists 
on  Columbia  U. 
Faculty 


i’er  cent  of  solen- 
tists  naming  each 
chemnel  as  answer¬ 
ing  specific  ques¬ 
tions  in  their 
secondary  fields 
of  attention^ 


1. 

-JW) - 

e  e  a 

- riD - 

■“nzT 

39%'’ 

(W 

7% 

2. 

>  e  • 

»  •  e 

... 

.  •  . 

3. 

e  e  • 

e  e  c 

9® 

^  e  e 

u: 

Ih 

10 

27^ 

3. 

... 

15 

16 

e 

6, 

— 

— 

7. 

73^ 

2h 

15 

52 

b. 

e  e  • 

... 

... 

•  •  » 

9- 

lii 

12 

7 

100% 

loo;:; 

looi 

100^; 

N, 


Additional  data 

^Corresponding  figures  are  also  given  for  biochemists,  chemists,  and  zoologists 
separately. 

^For  corresponding  data  specific  to  scvoral  types  of  problems,  see  Table  F-23. 

In  a  few  instances  the  sane  sub-specialty  was  named  as  a  primary  field  by  some 
scientists  and  as  a  secondary  field  hy  others.  In  this  pseudo -controlled  sitna 
tinn,  meetings  and  abstracts  were  ranked  higher  for  primary  fields,  review 
articles  and  volumes  for  secondary  fields,  (p.  71). 


Notes  about  row  headings 

^Exclusive  of  handbooks,  data  tables,  etc. 

^’^Annual  review  volumes 

3^ociety  meetings,  25^5  Seminars  and  conferences,  21;^. 

'^Includes  ”cited  references." 

^Articles  found  through  own  scanning  of  Journals  only. 

^Review  articles  and  review  volumes. 

\6%  "someone  within  the  establishment;"  27^  other  personal  contacts. 
^Includes  bibliographies  as  well  as  review  papers 
^Reviews  and  texts. 


Other  notes 

^Figures  estimated  from  graphic  preaentation  In  the  original  document,  and  reper- 
oentaged  by  the  reviewer. 

p 

Percentages  computed  ty  the  reviewer' 

^Percentages  shown  were  computed  af  ter  eliminating  "owri  experiments"  as  a  source, 
^ee  footnote  Z|  Table 


ii3 


TABLE  -23  -  Channels  serving  to  find  answers  to  diverse  types  of  qaestione^ 


119,  p.  56 

Scott  &  Hilk^s  _ 

Technical  grades  from  foreman 
upwards,  in  British  electrical 
end  electronics  industryV 
Q*  7  -  **Here  is  a  list  of  some  items 
of  information  you  may  need  in  your 
work.  How  would  you  go  about  getting 
information  on  each?*' 


An  ac¬ 
count  of 
an  appa¬ 
ratus 
"(1)  " 

A  stan¬ 
dard 
or  spe¬ 
cification 

(z; 

A 

sical  or 
chemical 
constant 

■■  (3)  “ 

A  me¬ 
thod  or 
proce¬ 
dure 

An  esta¬ 
blished 
scientific 
theory 

-^51 - 

A  neir 
scien¬ 
tific 
theory 

1,  Literature 

33% 

23% 

51% 

265g 

72% 

2 ,  Supplier  or 
Customer 

1 

1 

3 

2 

3 

6 

3.  Personal  contact; 

Within  Estab¬ 
lishment  2k 

26 

38 

37 

18 

2h 

L.  Outside  Esta-^ 
bllshment 

hi 

z 

16 

8 

3k 

8 

23 

loojs 

68%^ 

100% 

100% 

100% 

100% 

additional  data 


^  See  also  fn.  L,  Table  F-22,  regarding  Study  116. 

®  '‘Operating  lnfcr:r.atlon"  called  ftr  older  publications,  on  the  average  but 
for  a  smaller  number  of  journal  references  per  Inquiry  (pp.  203,  206). 

Notes  about  row  headings 

^  Includes:  parent  firm;  governmental  research  station;  other  research  stations; 
person  unspecified  outside  the  firm;  person  unspecified.  ("Persons  unsp6«- 
cified"  constituted  5%  or  less  of  responses  in  all  categories  except 
"mettod  or  procedure"  where  it  constituted  18^). 


y  The  remaining  32^  replied  "British  Standards  Institute." 


TABLE  F-23  -  (Continued) 


Ul  - 


103,  p.  203® 

Cole 

Users  of  the  ^Itish  l^troleum 
Company's  Technical  I^ormation 
and  Library  Service^ 

Per  cent  of  questions  submitted  to 
the  service  over  a  ^-year  period, 
to  which  answers  were  obtained 
from  sources  shown 


Operating  In-  Information  for  All 

formation  for  educational,  questions 


direct  use 


(7) 


1, 

Journals 

58;? 

o 

* 

Internal  and  ex¬ 
ternal  reports 

2U{ 

3. 

Textbooks,  yearbooks, 
handbooks,  etc. 

20fc 

h. 

Pamphlets 

1$% 

5. 

Trade  catalogues 

6. 

External  infonnation 
sources 

2% 

7. 

Other  source^ 

7% 

briefing,  or 


rounding-out  use 

(8) 

(9) 

6$% 

581 

loj; 

181 

235^ 

211 

12,1 

1U1 

61 

51 

$% 

U1 

101 

81 

Other  notes 

y 

Per  cent  figures  were  recomputed  by  the  reviewer  after  eliminating  those  who 
"had  no  need  for  this  information,"  or  "didn't  know"*  They  ranged  from  6% 
of  the  total  Interviewed  for  "standard  or  specif icatloif  to  29%  for  "a  new 
scientific  theory."  Respondents'  free  statements  were  classified  into  nine 
categories  by  the  investigators* 

w 

Users  are  staff  members  of  the  company;  "many  are  by  training  scientists,  but 
concerned  largely  with  management  a^  technical  customer  relations*" 

V  Only  were  engaged  in  "research,  development  or  design,  with  or  without  other 
duties*"  Another  hO%  were  engaged  in  "production  supervision  or  inspection*" 
Only  39%  had  any  university  degree  or  "technical  qualification*" 


TAPLE  F-2U  •*  Cnannels  serving  diverse  functions  other  than  "keeping  abreast"  or 
"findin,^  answers  to  specific  questions" 


no  (Appendix  II)  p.  27lt“ 
Herner  1956 

Medical  scientists  at  59 
U,S.  research  organizations 
"most  likely  to  have  facili- 
ties  for  Soviet  infoimation" 
Per  cent  of  source -mentions 
in  reply  to  "Do  you  recall 
where  you  got  the  idea  for 
your  present  or  most  recent 
project?" Y 


IIS',  p.  57® 

Scott  &  wy.kln5 _ 

TecTinfcal  gradTes  l5*oin  foreman 
upwards,  in  British  electrical 
or  electronics  industry* 

l^r  cent  of  source-mentions^  in 
reply  to  "Can  you  aay  by  what 
means  you  get  most  of  your 
ideas,.. for  new  ideas  for 
improvements  or  for  new 
methiOds?»K  (Q.  U) _ 


(1) 

(2) 

2  •  Literature 

39%^ 

5256 

2«  Personal  contacts 

35. 

32 

3 .  Lectures,  Meetings , 
Courses 

12 

9 

U.  Thought  about  it 

m 

m 

5.  Practical  action 

m 

x:3c 

6.  Other 

13 

8 

100^  100% 


Notes  about  column  headings 

®  Data  based  on  free  statements  by  respondents,  classifj.ed  by  investigators  into 
8  (Study  110),  5  (119,  p»  57),  and  5  (119,  p*50)  categories,  not  oeuntingj 
those  whose  counts  were  omitted  by  the  reviewers.  The  reviewers  further 
simplified  the  remaining  categories  as  shown. 

^  From  replies  to  the  following  interview  questions:  Q5  —  "Are  you  working  on  any 
problem  at  the  moment?.  ..^at  is  the  natiire  of  the  problem?.  •  .Can  you  tell  me 
the  very  first  step  you  took  to  deal  with  it?. •  .the  next?.. .TThat  steps  did  you 
take  today  or  yesterday?" 

Additional  data 

r 

Study  116  (Menzel— biochemists,  chemists,  zoologists  on  Columbia  Delivers ity  Fa¬ 
culty),  had  interviewed  scientists  recount  episodes  of  their  "brushing  up" 
on  a  particular  area  of  research,  and  episodes  of  their  attention  being  directed 
to  new  areas  of  interest.  Sources  of  conmmication  in  the  small  number  of  epi¬ 
sodes  recounted  in  each  Instance  are  enumerated  on  pp.  98  and  110.  Study  116 
also  contains  discussions  of  the  following  additional  functions  of  the  scienti¬ 
fic  communication  system:  Certifying  (giving  testimony  to  the  reliability  of  a 
source  of  information);  Elioltlng  reactions  (furnishing  the  scientist  with  re¬ 
sponses  to  his  own  statements);  and  Locating  (helping  the  scientist  to  assess 
the  position  of  a  topic  within  the  current  research  marlost). 

^  DJa^aibutlon  of  "first  steps”  is  also  reported  separately  for  "short-term,"  "long¬ 
term  routine,"  and  "long-term  fundamental"  problems,  as  well  as  for  "sdministrs- 
tive,"  "production,"  and  "research"  problems  (p  p.  51*2).  Hefsrenos  to  the  li¬ 
terature  inoreasea,  while  personal  contact  generally  decreases  as  first  steps 
in  the  order  given.  In  apparent  independence  of  this  relationship  to  the  nature 
of  the  current  problem,  "literature"  as  a  first  step  is  also  reported  more  fre¬ 
quently  by  those  with  university  degrees  or  tsohniosl  qualifications,  and  by 
those  who  are  usually,  engaged  in  research  (p  p.  52-55}« 


TABLE  F-2U  (Continued) 


.  k6  - 


119,  p-  50a 
Scott  ^  WllkJns 

Technical  grades  froci  foreman  upwards,  In 
British  electrical  or  electronics  industxyV 


Percent  of  respondents  yHio  named  each 
source  or  activity  nhen  describing  the 
let  2nd  3rd  Yesterday  *  s 
step  step  step  step 

taken  to  deal  with  the  problem 
currently  worked  on^P 


(3) 

(li) 

(5) 

(6) 

1. 

12% 

5% 

3% 

2% 

2. 

26 

20 

16 

21 

3. 

•  e  « 

e  •  • 

... 

e  e  • 

U. 

5 

3 

1 

3 

5.. 

5h 

66 

71* 

71 

6. 

3 

6 

6 

3 

100^ 

100!« 

lOCJf 

100!? 

Notes  about  row  heading: s 

^  Includes  "omissions  in  the  literature"  and  "disagreements  with  the  literature." 

Other  notes 

^  Percentages  recomputed  by  the  reviewer  after  eliminating  "own  previous  work,", 
observation  of  patients,"  "assignments  from  superiors,"  and  "teaching  ac¬ 
tivities"  (i*e.,  of  all  mentions)  as  sources.  The  intent  is  to  restrict 
the  analysis  to  the  role  of  channels  of  communication  In  bringing  informa¬ 
tion  of  the  work  of  other  scientists. 

T 

Percentages  recomputed  by  revleyrer  after  eliminating  "intuition  and  thought," 
"observation  or  experiment,”  "requirements  of  job  or  customer,"  (i.e.,  37% 
of  all  mentions)  and  "don’t  know  (1^)  as  sources.  See  preceding  footnote. 

w 

In  this  instance,  entries  are  not  limited  to  channels  of  communioation,  since 
the  question  was  not  worded  so  os  to  focus  on  them,  and  other  "steps"  con¬ 
stitute  the  bulk  of  those  recorded.  Contrast  the  tvo  preceding  footnotes. 

^  Only  h3%  were  engaged  in  "research,  development,  or  design,  with  or  without 
other  duties."  Another  were  engaged  in  "production  supervision  or 
inspection."  Only  39^  had  any  xmiversity  degree  or  "technical  qualification." 


-  U7- 

TABI2  P-25— Perceived  yield  of  oommuni  cat  ion-receiving  acts® 


108,  pp.  186-87 
Olar^a  &  Norwood.  1966 

50  Biologists  and 
other  scientists 


Per  cent  of  respondents  to  the  progress  of 
^^^ho8e  work  it  would  (would  not)  have  made  any 
significant  difference  if  they  had  learned 
sooner  than  they  did  of  the  work  reported  in 
at  least  one  of  the  references  cited  in  and 
”of  major  significance  to”  one  of  their  own 
recent  publications t 

Would  havo  made  a  difference  ISJii 

would  not  68 

no  answer  14 


120,  pp.  26  48 

Shaw 


Scientists  and  engineers 
on  research  staff  of  US 
Forest  Products  Lab 
(GS  5  to  GS  14) 


Per  cent  of  reading  aots  In  which  respondent 
"found  what  he  sought,”  among  those  in  which 
he  sought  something:^ 

Study  1  (2-month  diary  period)  S6% 
Study  2  (l-month  diary  period)  88^ 


123,  p.  415^ 
Urquhart  19U8 


Users  of  Science 
Museum  Library 


Per  cent  of  publications  v/ithdrawn®^  frcti 
Scienoc  Kuseum  Library  during  2-weak 
period  which  respondent  would  have  obtained 
^even/  if  he  had  been  able  to  see  a  summary 
beforehand 


123,  pp.  414-15^ 
Urquhart  1948 


Users  of  Science  Percent  of  withdrawals®  from  Science  Museum 

iuseum  Library  Library  during  2 -week  period  to  which  ”a 

reference  was  obtained  from”  sources  shown 
at  left,  which  oontainedt 


the  req^iired 
information 


Source  of  reference 


Periodical  article 

84^ 

/abstracts  or  digest 

Book 

6^ 

Science  Library  Ao- 
oesaions  List 

62^ 

Verbal  recoomendatlon 

1Z% 

Private  index 

All  sources 

71% 

not  the  informa-  no  information 

tion  sought,  but  of  value 

other  information 
of  value 


13^ 

Z% 

VS% 

8^ 

29^ 

3^ 

15^ 

23^ 

23^ 

f>% 

%% 

XZ% 

16^ 

(The  author  adds:  "The  percentage  of  failures  appeared  to  be 
unaffected  by  the  use  for  which  the  information  was  required”) 


*Vifith  exceptions  noted  on  p«  409* 


''includes  1^  "publioation 


was  no  use  because  it  arrived  too  late#” 


^  Additional  Data 

^See  also  ”not  found  useful,”  Tables  P-18  and  P-lS,  Study  114. 

g 

P.ro.Qt.g.s  compu»«l  by  th.  reyitmwa. 


Total 


100^ 

100!l( 

lodf. 

100^ 

100^ 

lOO’/i 

loof. 


mm  Ifi  mm 

TABl£  P-26— Inf oraation  «/hich  oaaie  ”too  lata” 


132^  pp*  53-55 
lornudd  *68 


Danlsh-Flnniah 
Junior  raaearch 
workers 


Per  cent  of  respondents  stating  that  speoiflo  instanoes 
of  undesirable  duplioation  of  research  had  ooourred  in 
their  work^  caused  by  the  lack  of  information  on  re- 
searoh  carried  out  elsewhere;  among  those  employed  att 


Academic  institutions 

13^ 

Research  institutions 

16^ 

Industrial  institutions 

26^ 

All  institutions 

21% 

(Only  10  per  cent,  or  19,  of  the  respondents  followed 
the  instruction  to  describe  a  specific  instance  in  this 
self -administered  questionnaire.  In  at  least  five  of 
the  nineteen  instances  the  material  had  not  been  pub¬ 
lished  at  the  time  the  duplication  of  work  was  under¬ 
taken.  Details  are  given  on  pp.  53-55.) 


104,  p.  144 

Comalttee  on  the  Survey^ 

Ph.D.*s  in  mat’  atics 
U.S,  and  Canadian 
u -livers  it  les ,  av/arded 
1915-64 


Has  long  delay  in  publication 
of  tne  work  of  others  caused* 
you  needlessly  to  duplicate 
the  work  of  others,  or  other- 


Those  whose  publication  record 
placed  them  relavive  to  their 
age  group,  in  the: 


sred  ycur  research? 

TopJSr 

"NexTlSr 

Bottom  :  0^ 

All 

respondents 

(P-4) 

(P-3) 

At  least  les  a  thfi*'! 
2  papers  2  paperc 
publ.  publ. 

iP-2)  (P-1) 

Yes 

16^ 

Sl% 

20^ 

12> 

8^ 

No 

67 

60 

67 

59 

42 

No  answer 

27 

10 

13 

29 

50 

Total 

100^ 

100% 

loose 

loose 

loosi 

116,  p.  42 
Mens el 


Eioohemiste ,  chemists 
and  soologists  on 
Columbia  University 
faculty 


Per  cent  who  were  able  to  recall  a  recent 
oonorete  Instanoe  of  exlating  "knowledge 
that  would  have  made  a  dlfferenoe  in  ^heir/ 
work  reaching  /th^  too  slowly,"  with  the 
information 


published  13^ 
not  published  IQ^ 

at  the  time  of  the  missed  opportunity.^ 

(Ihe  estimated  effatt  of^the  information,  had  it 
reaohed  the  scientist  in  time,  is  given  on 
p*  42|  other  details,  pp.  38-42.) 


Also  given  separately  for 
be  oonixited).  p.  42. 


Additional  Date 

Blochemiets,  CheBd.sti  and  Zoologists 


(percentages  to 


^Psroentages  ooaiiuted  by  the  reviewers. 


